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The  President's  Message 


To  the  Congress  of  the  United  States:  .  c^* 

,  I  am  plea^d  to  transmit  to  the  Congress  the  pfth  Annual 
Rjeport  of  the  Council  on  Environmental  QuaKty. .   "  ^ 

mien  future  historians  look  back  on  the  pursuit  of  environmental 
quality  in  our  era,  they  will  recognize  it  as  a  positive  taming  point.^jfc^ 

As  I  stated  in  an  Earth  Day  speech  in  1970,  "the  day  is  gone  whenv!^  / 
concern  for  the  land,  the  air,  and  the  water  was  sole  province  of  the  ^ 
conservationist,  the  vVildemess  enthusiast,  the  bird  watcher,  and  the 
environmental  scientist." 

Instead,  today,  millions  of  our  citizens  share  a  new  vision  of  the 
future  in  which  natural  systems  can  he  protected,  pollution  can  be 
controlled,  and  our  natural- heritage  will  be  preserved.  The  crusade 
to  improve  the  quality  of  our  human  environment  has  begun — a 
crusade  which  ha^  already  led  to  great  Jiccomplishhient  over  the  past 
five  years. 

Another  valuable  lesson  was  learned  during  the  energy  crisis  last 
winter  when,  in  trying  circumstances,  it  became  clear  that  we  cannot 
achieve  all  our  environmental  and  all  our  energy  and  economic  goals 
at  the  same  time.  Had  our  commitment  to  the  environment  not  been 
ingrained,  w«  might  have  reacted  to  this  situation  by  discarding  our 
environmental  goals.  Had  our  commitment  to  the  environment  not 
been  mature,  we  might  not  have  recognized  the  need  for  balance,  to 
acconunodate  other  social  and  economic  goals  as  welL  By  rejecting  ^ 
the  extremes — by  accepting  the  need  for  balance — we  held  fast  to 
the  accomplishments  of  the  past  and  looked  with  new  perspective 
toward  the  imperatives  of  the.  future.  This,  in  my  judgment,  is  the 
course  we  must  continue  to  follow. 

The  need  to  move  toward  greater  self-sufficiency  in  energy  is  one 
of  the  ma  jor  challenges  of  thfe  decade  ahead,  We  can  and  must  meet 
our  needs  for  energy,  and  in  ways  that  minimize- damage  to  the  ' 
environment. 

^The  conservation  of  energy  provides  an  essential  common  ground 
between  our  need  for  energy  and  our  desire  to  protect  the  environ- 
ment. By  eliminating  waste  in  the  use  of  energy,  and  by  increasing  ' 
the  efficiency  of  the  energy  we  ufee,  we  can  move  toward  both  goals 
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simultaneously.  Our  experience  this  year  has  shojyn  that  there  are 
major  opportunities  to  connerve  energy.  And  we  arg  coming  to  under- 
stand tliat  actions  which  temper  our  grooving  use  of  energy  contribute 
to  fpelf-sufficiency  as  well  as  actions  which  increase  our  domestic 
supply. 

We  must  also  realize  tjjjat,  even  with  a  strong  confiervarion  pro- 
gram,' we  will  still  have  to  mine  moi;e  coal,  ^11  for  more  oil  and 
gas,  and  build  more  po;v^els|^lant3  and  refineries."^Each  Of  these  meas- 
ures v/ill  hav^  an  impact  on  the  environment.  Yet  this  caQ  be 
minimized,  and  the  last  five  yeah  have  sh6%vn*that  we  have  the 
capacity  and  the  willingness  to  do  so.  Science  and  technology/  in 
which  America  ©seels,  provides  one  means  of  limiting  environmental 
damage ;  careful  analysis  an^  planning,  with  broad  public  participa- 
tion, offers  another. 

Let  us  also  be  ^ided  by  our  increased  recognition  ,of  the  interde- 
pendence of  all  nations  -of  our  globevand  tfie  fundamental  relation- . 
ship  between  copulation,  resources,  economic  development,  world 
stability,  and  fne  environment. 

No  longer  is  concern  for  -the  environment  the  dream  of  a  few. 
Instead,  it  is  reflected  in  countless  actions  by  many  citizens,  by  in- 
dustry, and  by  government  at  all  levels  every  day.  The  environment^ 
movement,  has  tijatured,  and  the  nation  and  its  environment  have 
benefitted  in  the  proce.^.  Looking  to  the  future,  we  can  expect  fur- 
ther Accomplishment  hV^hhancing  our  environment  and,  along  with 
it,  fiprther  improvement  in  our  quality  of  life.* 


The  White  House,  December  t97p 
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TilE  .PKEI^IDEKT: 
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High  ights 


1.    Land  Use 

This  chapter  provides  axi  overview  of  current  knowledge  about  a 
number,  of  land  use  issues:  the  environrhent,  ecoKomic,  and  social 
impacts  of  land  development;  the  various  stimulgmts  which  affect 
developmejit ;  »nd  the  *different  tools  available  to  control  the  pace 
and  character  of  development. 

•  "To  define  and  achieve  good  use  of  land  may  well  be  the  moat  funda- 
mental of  all  environmental  objectives.  In  the  broadest  sense,  the,  way 
in  which  we  use  our  lapd  determines  th^  way  in  which  our  society  func- 
tions." (p.  1) 

Effacts  of  D«v«lopm«nt 

•  "Urbanization  and  suburbanizatian  have  been  the  predominant  charac- 
teristics of  population  shifts  in  the  United  States  over  the  past  two  dec- 

'"'"^es.  Approximately  70  percent  of  all  Americans  live  in  metropolitan 
areas,  and  over  half  of  those  in  the  suburbs  alone."  (p.  3) 

•  "The  Cost:^  of  Sprawl  study  shows  that  even  with  quarter-acre  lots,  the 
low  density  sprawl,  community  may  consume  over  one-half  an  acre  per 
dwelling  unit,  mote  than  twice  as  much  land  as  the  high  density  planned 
community."  (p.  Oj  ^  '  ^ 

•  "In  terms  of  total  public  and  private  investment  cost  to  occupants, 
taxpayers,  and  municipal  governments.  The  Costs  of  Sprawl  study  found 
that  the  high  density  planned  cormnunity  costs  21  percent  less  than  the 
combination  mix  community  and  44  percent  less  than  the-  low  density 

-  sprawl  community."  (p.  9)  *  . 

•  "Overall,  the  high  density  planned  community  jgenerates  about  45  per- 
cent less  air  pollution  than  the  low  density  sprawl  community  housing 
the^same  number  of  people.  The  simple  clustering  of  houses  alone  can 
reduce  the  amount  of  air  pollution  from  automobiles  by  20  to  30  per- 
cent." (p,  12)  '     '  * 

•  "The  community  development  paypirn  can  also  have  jsignificant  impacts 
on  energy  consumption  tlirou^r^'affecting  how  much  automobiles  are 
used.  Results  from  The  Costs  of 'Sprawl  and  other  studies  indicate  that 
better  planning,  clustering,  and  higher  density  can  all  significantly  re- 
duce reliance  on  auto  travel ..."  (p.  17) 
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•  **Today  approximately  3.4  million  American  families  own  second  homes. 
Including  o^vners  of  recreational  ^i'^ts,  a  tofeal  of  from^S  to  7,  million 
American  families  are  estimated  to  own  recreational  prpperties  of  ^ome 
kind.  .  .  .  [leisure  homes]  are  no  longer  the  province  of  the  very 
wealthy."  (p.  21)  ^ 

•  ".  .  .  [leisure  home]  development  brings  what  amounts  to  instant  wrbani- 
zadon  to  rural  communities —  communities  v/here  '  local  governments 
have  little  experience  vAth  the  impacts  of  large-scale  (Jevelopment  and 

*      feiv  land  use  controls  or  regulatory  bodies  to  deal  with  them."  (p.  24) 

•  "None  of  tliis  should  lead  us  to  conclude  ^at  gro\vth  is  vyrong  or  that 
Jand  development  should  not  occur.  .On..the  contrary,  the  market  will 
demand  new  housing  and  new  recreation  opportunitiei  for  a  popula- 
tion that,  even  at  current  Imv  birth  rates,  will  continue  to  expand  (for 
at  least  the  next  few  decades)  and  become  more  affluent.  The  issue  is 
nq^^towih  or  no  growth.  Rather,  it  is  hmv  and  where  and  under  what 

.    c^onditions  growth  should  occur."  (p.  26) 

D«v«rbpmf  nt  Stimulants 

•  .  .  we  are  beginning  to  realize  that  it  is  possible  to  identify  major 
stimulants  to  growth  which  can  be  controlled,  and  we  are  beginning 
to  learn  ho^v  to  predict  some  consequences  of  these  stimulants  before 
they  occur.  While  mueli  work  remains  to  be  done  in  improving  these 
predictive  techniques,  there  is  increasing''  interest  in  taking  a  hard  look 
at  the  way  .  .  .  major  decisions  stimulate  surrounding  development  of 
all  kinds.",  (p.  27) 

•  "Federal  taxes  are  widely  recognized  as  having  substantial  impacts  upon 
development  decisions  and  land  use,  primarily  because  they  treat  some 
types  of  development  more  favorably  than  others."  (p.  20) 

•  "In  smnmary,  it  is  clear  that  the  Glean  Air  Act  and  the  Federal  Wat6r 
,   Pollution  Control  Act  have  potential^  significant  land  use  impacts  .  .  . 

in  Dome  cases  the  impacts  may  no^^ly  conflict  with  othef  social  and 
environmental  goals  but  may  also  be^perverse  in  terms  of4he  attainment 
of  the  pollution  control  goals  of  the  Act  from  which  they  derive." 
(p,  36) 

•  "j  .  .  the  funding  of  new  public  facilities  probably  has  the  most  direct 
and  immediate  impact  on  specific  land  areas.  The  influence  of  highways 
dn  land  values  and  development  decisions  is  understood  best.  .  .  .  But 
new  sewers  are  becoming  irl  many  metropolitan  areas  the  prime  deter- 
minants of  v/here  and  how  fait  nev/  development  occurs."  (p-  36)  * 

•  "While  annual  or  biennial  extensions  of  interceptors  might  make  tlv^ 
sewer  cost  somev/hat  higher  and  the  funding  mechanism  more  compli- 
cated, it  would  probably  result  in  overall  cost  savings  to  the  community 

'   and  would  significantly  reduce  adverse  land  use  impacts."  (p.  39) 

.  •  "The  impact  of  a  highway— particularly  on  residential  development- 
is  strongly  influenced  by  the  athount  of  vacant  land  it  opens  up  for  de- 
velopment relative  to  what  is  already  accessible.  The  first  interstate  high- 
v/ays  in  metropolitan  areas  had  substantial  impact  because  they  opened 
.  up  relatively  large  amounts  of  land.  Later  highways  may  have  less  im- 
pact because  they  are  built  in  areas  tbf^t  already  have  some  access." 
-.(p.  42) 

•  ".  .  -  there  are  some  [energy-related]  decisions  that  may  have  an  impact 
on  regional  growth.  This  is  exemplified  by  proposed  energy-related 
developments — deepwater  ports  for  supertankers,  outer  continental  shelf 
oil  and  gas  production,  extensive  strip  mining  of  v^^estem  coal,  the  Alaska 
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pipeline,  and  the  production  of  crude  petroleum  from  oil  shale.  In  addi- 
tion to  xdfec^ing  air  arMwater  quality,  water  supplies,  marine  resources, 
wildlife,  and  Itsnd  resources,  these  iaciUties.  are  expected  to  geneiute  sub- 
stxintial  industrial,  commercial,  and  residential  development."  (p.  44) 

•  .  .  local  planning  officials  are  beginning  to  recognize  how  the  stimula^ 
ting  effects  of  infrastructure  invesJtmenta  can  become  a  tool  in  controlling 
development.  By  carefully  .ptShnin^  where  the  investments  v/ill  be  made 
and  how  they  will  be  staged,  local,  .regional,  and  state  officials  ,  can 
strongly  influence  where,  how,  and  when  [development  occurs]."  (p.  40) 

Land  Um  Controls  "  ^ 

•  "Since  the  publication  of  The  Quiet  Revolution,  efforts  to  strengthen 
the  role  of  the  states  and  their  regional  governments  in  regulating  the 
use  of  land  have  continued.  Fortyteight  states  have  now  enacted  legis- 
lation of  are  seriously  studying  proposals  to  expand  the  previously  liifaited 
role  of  state  govermmjut  in  the  regulation  of  land  use."  (p.  49) 

•  "Zoning,  the  most  Common  system  of  land  use  control,  •attetopta  to 
predesignate  the  purposes  for  which  land  can  be  used.  In  doing  so,  it 
serves  to  segregate  uses  into  assigned  geographic  areas,  keeping,  for  ex- 
ample, heavy  industries  apart  from  residences,  or  even  single  family 
housing  apart  from"  multifamily  housing."  (p.  51) 

•  "Each  of  these  approaches  seeka  to  resolve  a  very  impoiftant  question 
in  land  use  regulation  :^  to  what  extent  should  controls  be  exercised 
through  traditional  zoning  methods  of  predesignating  permitted  uses, 
and  to  what  extent  should  each  development  proposal  be  given  special 
review?  .  .  .  the  current  trend  is  clearly  toward  more  case-by-case  review 
as  the  only  way  to  assure  adequate  sensitivity  to  conununity  and  envir- 
onmental impacts."  (p.  55) 

•  *T)espite  .  .  .  legal  intricacies  ar/d  .  .  .  financial  limitations,  tliere  is 
increasing  interest  in  a  wide ^tCi^e  of  approaches  to  development  rights 

•  as  a  part  of  the  conununLty'Sland^use, controls.  New  approaches  include 
donations,  transfers,  and  other  devices  in  addition  to  purchase  of  these 
rights."  (p.  56) 

•  "Whether  the  development  rights  transfer  approach  should  achieve  wider 
application  and  even  replace  zoning  and  ot^er  traditional  land  use  con- 
trols may  soon  become  a  major  topic  of  debate.'*  (p.  59)  ^ 

•  "Another  potential  mechanism  for  public  control  over  development  is 
land  banking.  Thiij  approach  involves  the  acquisition  by  the  community  ^ 
of  extensive  undeveloped  land  surrounding  the  community  with  sub- 
sequent "Resale  of  parcels  and  tracts  to  developers  in  a  way  that  effec- 
tively controls  the  rate  and  pattern  of  urbanization."  (p.  59) 

•  .  .  .  citizens  in  many  communities  share  a  feeling  that  the  develop- 
ment process  is  out  of  control,  that  decisions  are  made  which  benefit 
only  the  influential  developers'  interesflf^d  that  piecemeal  changes  are 
having  unpredictable  cumulative  effects  on  the  quality  of  life.  .  .  . 
The  reaction  in  many  localities  is  a  rftrong  citizen  effort  to  slow  or  stop 
groivth."  (p.  61)  { 

•  "Another  land  use  control  which  has  become  popular  in  recent  years  is 
preferential  tax  assessments  for  certain  types  of  real  property.  Prefer- 
ential taxation  is  a  method  of  lowering  the  tax  burden  land  such  as 
farms  or  forests  or  historic  districts  which  the  community  wishes  to  pre- 
serve by.  assessing  at  less  than  its  full  market  value."  (p.  64) 

•  "Traditionally,  open  space  has  been  considered  a  beneficial  public  ex- 
penditure iti  Itself;  there  has  always  been  substantial  interest  in  preserv- 
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ing  open  apace  lor  visual  amenity,  outdoor  recreation,  natural  resource 
conservation,  flood  prevention,  and  preservation  of  agricultural  lands. 
But  it  is  also  recognized  as  a  mechanism  for  the  containment  and 
guidance  of  growth."  (p.  68) 

•  "There  io  increasing  evidence  that  o^n  space  preservation  is  economi- 
cally beneficial  to  all — the  developer,*  the  resident,  and  the  local 
gov^ment."  (p.  69) 

•  "Once  thio  interrelationship  is  understood — that  stimulants  like  Wghwjiys 
and  sewers  can  be  used  to  control  growth,  and  that  controls  like  zoning 
and  preferential  assessment  can  be  used  to  stimulate  the  development 
of  certain  areas — a  comn\unity  can  begin  to  formulate  a  strategy  for 

^      land  use  regulation."  (p.  70) 

Contusion  ^ 

•  "Any  progress  toward  better  land  use  must ...  be  measured  not  in  terms 
of  the  sophistication  of  legal  devices  or  the  complexity  of  approval  mech- 
anisms developed  by  different  levels  of  government.  What  is  important 
is  hovv  such  controb  and  stimulants  can  be  used  to  influence  the  private 
cector  in  its  decisions  about  how  to  use  the  land."  (p.  72) 


Perspectives  on  the  Environment 

This  chapter  discusses  major  developments  in  the  past  year  in 
government  programs  tcr^^protect  ^e  environment. 

Entrgy 

•  *The  major  event  affecting  the  pursuit  of  environmental  quality  over 
the  past  year  was  the  energy  crisis."  (p.  93) 

•  "Energy  concervatiori^  v/hich  had  been  primarily  of  interest  tP  environ- 
mentalists and  certain  energy-intensive  industries  in  th^  pasfj  cmergec| 
this  year  as  a  matter  of  major  national  importance."  (p>>^00>>^ 

•  "...  a  rigid  linkage  between  energy  growth  and  economic  growth  is 
no  longer  accepted  as  self-evident,  and  the  importance  of  energy  demand 
management  in  future  energy  planning  is  now  broadly  recognized.  .  .  . 
To  the  extent  that  economic  <ind  social  goals  can  be  achieved  ivith 
lower  levels  of  energy  use,  the  environment  v/ill  benefit."  (p.  103) 

•  **Domestic  production  of  petroleum  liquids  reached  a  peak  in  1970,  and 
it  remains  to  be  seen  ^vhether  increased  exploration  (in  response  to  higher 
prices)  v;ill  lead  to  substantially  increased  supplies  of  nev/  oil.  Some 
geologists  believe  that  U.S.  oil  production  levels  v/ill  not  siglificantly 
increase  above  tpday's  level."  (p.  105) 

•  **Nutlear  power  continued  to  expand  rapidly  in  the  past  year.  Nine  new 
nuclear  units  began  operation  in  1973,  increasing  nuclear  electrical 

®  generating  capacity  to  over  20,000  megawatts,  or  over  5  percent  of  the 
Nation's  total  electric  capacity.  For  the  decade  ahead,  over  150  addi- 
tional nuclear  units  are  .under  constnictibn  or  planned,  reprtsenting  an 
additional  150,000  megawatts."  (p.  109) 
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•  "Both  the  economic  and  technical  viability  of  solar  energy  moved  Btrongly 
ahead  during  the  past  year.  The  environmental  benefits  of  capturing  the 
sun'fl  energy  have  been  recognized  for  some  time;  with  much  higher 
prices  of  oil,  the  economic  difFerential  (between  colar  heating  and  cooling 
systema  and  conventional  fcftail  fuel  oystemo  v/ao  markedly  reduced.** 
(p.  Ill)  ^ 

•**...  coal  ig  our  most  abundant  fosnil  fuel.  .  .  .  Succcoa  of  Prcj^rt  Inde- 
pendence  depends  largely  on  the  ability  to  aee  macsive  quantities  of  coal 
in  place  of  imported  oil.  Thia  may  require  expanding  U.S.  coal  pro- 
duction and  use  to  1.2  to  1.8  billion  tons  per  year  by  1905.  To  accom- 
plish thia,  major  probtemo— many  of  which  are  environmental— v/ill  have 
to  be  overcome.**  (p.  1 12) 

Air  Quall^ 

.  •  "During  the  past  yeasr,  as  a  result  of  the  Arab  oil  boycott,  the  primary 
concern  became  the  interrelationship  between  the  pursuit  of  clean  air 
and  the  provision  of  energy.  In  come  respects,  the  energy  crisis  v/as 
supportive  of  improved  air  quality;  in  other  case*,  the  tx,vo  goals  were 
conflicting.*'  (p.  117) 

•  .  efforts  during  the  Arab  boycott  v/ere  highly  successful  in  protecting 
the  environment  in  the  face  of  considerable  upcertainty  about  possible 
energy  conditions.  With  the  enactment  of  the  Energy  Supply  and  En- 
vironmental Coordination  Act  oT  1974,  EPA  was  granted  broader  au- 
thority to  temporarily  suspend  fuel  or  emission  limitations,  should  a 
similar  emergency  develop  in  the  future.**  (p.  121 ) 

•  **For  the  longer  term,  the  Arab  boycott  made  clear  that  the  United  States 
must  move  towards  the  capability  of  self-sufficiency  in  energy.  This  capa- 
bility, in  turn,  would  require  greater  future  use  of  coal  with  both  low 

•and  high  sulfur  content.  The  policy  problem  v/as  to  permit  increased 
use  of  coal  without  violating  ambient  air  quality  standards.*'  (p.  121) 

•  "The  adequacy  of  flue  gas  desulfurizatjon  systems,  known  as  stack  gas 
scrubbers,  is  one  point  of  controversy.  Tfiis  technology  pemits  high  or 
medium  sulfur  fuels  to  be  burned,  with  removal  of  the  sulfur  after 
combustion  but  before  emission  to  the  atmosphere.  ...  A  large  fraction 
of  the  U.S.  utility  industry  holds  that  scrubber  technology  io  not  suffi- 
ciently developed  and  is  resisting  a  commitment  to  this  technology.'*  (p. 
122) 

•  "In  March  1974  an  amendment  to  permit  indefinite  use  of  intermittent 
control  systems  was  transmitted  to  the  Congress  by  EPA  but  not  sup- 
ported by  it.  The  Congress  did  not  hold  hearings  on  the  proposal.**  (p. 
123)  i'  J) 

•  "Tests  of  prototy^e=<^icles  indicate  that  1975  caro  can  be  expected  to 
have  better  fuel  economy  than  1974  models  due  to  the  use  of  the 
catalytic  converter  rather  than  spark  retard  as  a  means  for  controlling 
HC  and  CO  ^pmissions.  The  use  of  the  catalyst  will  permit  the  engine 
to  be  tuned  for  better  economy  rather  than  reduced  emissions,  with  the 
catalyst  oxidizing  the  unbumed  HC  and  CO  to  harmless  COa.**  (p.  128) 

•  'The  future  of  the  nondegradation  issue  is  as  yet  unresolved.  EPA  ex- 
pects that  any  forthcoming  regulations  may  be  challenged  in  court,  and 

*     Congressional  review  of  the  proposed  amendment  [to  the  Clean  Air  Act] 
has  not  yet  taken  place.**  (p.  131)  ^ 

/  XV 


Solid  Waste        *  • 

market  forces  are  'now  activated  which  mromis^  simultaneously  to 
reduce  the  problem  of  disposing  9f  solid  wastes^nd  ,to  provide  needed 
resources  in  the  form  of  energy  as  well/iirlreusable  raw  materials." 
•      '(p.  131)    '  "   .  ^         \  •  ' 

•  *The  technology  for  controlling  hazardous  waste  dispo^l  e^sts  for  most 
substances.  Jhowever,  since  adequate  treatment  and  disposal  can  be  10  to 
40  times  more  expensive  ithan  enviromnen tally  unacceptable  methods,  im- 

.  provement-  is  nci(t  likely  until  legislation  and  regulation  compels  it.*" 

(p.- 139^^  -  : 

Water  jQ^llty 

•  "During  the  past  yt^tj  the  difficult  procqjss  of  implementing  [the  Federal 
,   Water  Pollution  Cipntrol<Ame|idments  of  1972]  moved  forward.  The 'new 

^    law  required^  fundamental  changes >in  approach  by  all  institutions  in* 
volycd  in  water  pollutjon  control — Federal,  state,  and  local  governments 
and  private  industry — and  in  some  areas  the  deadlines  .established  by  the^ 
,  law  could  not  be  met.  Nevertheless,  considerable  progress  was  achieved, 
and  the  groundwork  was  established  for  more  rapid  forward  ijrogress  in 

*  the  immediate  futureY^p*  139)  ' 

•  "The  issuance  of  permits  to  *point  source*  dischargers  is  the  law's  basic 
,   regulatory  mechanism.  At  the  sapie  time,  it  is  an  enormous  and  complex 

task."  (p.  m) 

•  "More  disturjbingly,  the  report  also  showed  that  as  a  result  of  growth, 

*  the  amount  of  BODc  discharged  by  municipal  treatment  plants  has  re-, 
mained  almost  constant  since  1957."  (p.  144) 

•  "In  point  of  fact,  commitment  of  funds  has  not  to  date  been  much  affected 
by  the  impoundment  because  a  number  of  new  requirements  in  the  Act, 

'  which  are  discussed  below,  have  had  the  effect  of  slowing  down  olbliga- 
tions.  Shortages  of  some  materials  such  as  steel  have'  also  hindered 
progress."  (p.  146) 

•  "The  control  of  non-point  pblluljon  is  likely  to  become  a  itiajor  priority 
for  water  pollution^  control  in  the  late  1970's  and  early  1980's,  after  pol- 
lution from  point  sources  has  been  alleviated.  EPA  is  taking  steps  to  pre- 
pare  for  this  effort."  (p.  148)  , 

•  "Implementation  of  the  permit  program  resulted  in  changes  in  [ocean] 
dumping  practices.  For  example,  EPA  required  the  city  of  Philadelphia 
to  move  its  sludge  dump  site  36  miles  further  out  into  the  Adantic  as  an 
interim  measure  whil^  it  develops  an  alternative  method  o&  disposal. 
Some  40  dumpers  of  industrial  waste  in  the  New  York  City  area  ceased 

^  dumping  because  of  regulatory  restrictions."  (p.  149) 

Hazardous  Pollutants 

•  *^  "Thousands  of  man>made  chemicals  afe  introduced  |^to  the  environment 
each  year,  many  for  the  first  time.  Of  this  myriad,  a  few  have  potential 
for  causing  very  serious  damage  to  man  or  the  environment.  .  .  .  Ur- 
gently needed  Federal  authority  to  deal  with  toxic  substances  has  been 
proposed  by  the  President  but  has  yet  to  be  enacted  by  the  Congress." 
(P..151) 

•  "In  June  1973,  EPA  announced  the  discovery  of  amosite  asbesto/ fibers 
in  the  prinking  water  of  ^Duluth,  Minnesota,  a^d  nearby  communi- 
ties. .  .  .  The  primary  health  concern  is 'that  asbestos,  a  carcinogen 
which  causes  a  variety^  of  cancers  (including  gastrointestinal  cancer) 


'  when  inhaled,  will  also  cause  cancer  when  ingested.  Epidemiological  and  J 
,  •  ^  clinical  studies  of  the  Duluth  population  car^not  pi'ovide  a  clear  answer 
becaus^* the  average  period  from  initial  exposure  to  the  first  symptom^ 
,  of  osbest^-induced  cancer  is  20-40  years.  Vet  wh^n  sufficient  time  has 
lapsed  to  make  definitive  conclusions,,  the  fate  of  those  who  have  drunk 
the  contaminated  water  over  the  past  10  years  may  have  been  sealiji."  ' 
(P*  152)  ^ 

•  **Because  of  the  large  number  of  workers  \vho  have  been  involved  with 
vinyl  chloride  over  the  last  1^  years  and  because  the  general  population 
has  aico  been  espoaeS  to  Bome  degree,  the  19  reported  cases  [df  liver 
cancer]  may  be  merely  the  first  indication  of  a  much  larger  environmental 
and  occupational  health  problem,  particularly  since  15  years  is  less  than 
the  normal  period  of  time' required  for  cancer  symptoms  to  develop." 

•  "On  December  J5,  i^PA  promulgated  regulations  limiting  the  lead 
content  of  gasoline.  .  .  .  The  regulation  was  based  in  part  upon  the  need 
for  non-leaded  gas  to  ayoid  poisoning,  air  pollution  catalysts  .  .  .  but  it 
will  also  Ee4«ce'thQ  intrcAjuction  ofJead  into*  the  environment  ffom  the 
combustio^.^^  gasoline,  which  is  the  most  significant  and  controllable 

^  source  of  lead  exposure."  (p.  155) 

^«  "ifce  workplace  is  the  portion  of  man's  environment  in  which  problems 
with  hazardous  substances  are  often  first  apparent  and  in  which  their 
health  impact  is  often  most  severe."  (p.  156) 

NOtSQ 

•  "The  report  [required  by  the  Noise  Control  Act]  estimated  that  i6  million 
people  are  presently  exposed  to  aircraft  noise  levels  with  effects  ranging 
from  moderate  to  very  severe.  Although  some  noise  reduction  has  been 
accomplished,  EPA  concluded  that  .  .  it  appears  that  existing  FAA 
flight  and  operational  .controls  do  not  adequately  protect  iha  public 
health  and  welfare  from  aircraft  noise.*  "  (p.  167) 

•  '*Irt  July  1973,  EPA  issued  [a  report  entitlfd]  Public  Health  and  Wel- 
fare Critena  for  Noise.  The  report  affirmed  that  exposure  to  high  levels 
of  noise  is  potentially  detrimental  to  work  performance  and  efficiency 
and  to,  human  health,  and  that  hearing  loss  from  noise  can  be  suffered 
not  only  by  workers  in  noisy  occupations  but  also  by  the  general  popula- 
tion as  a  result  of  environmental  noise,    (p.  1 70) 

Pollution  Control  at  Federal  Facilities 

•  "The  efforts  of  the  Federal  Government  to  keep  its  own  environmental 
house  in  order  are  one  important  yardstick  of  its  commitment  to  protect 
the  environment.  Funding  for  the  control  of  pollution  frm  Federal  facili- 
ties Itas  increased  steadily  during  recent  years,  from  $1 15.7  million  in  1971 
to  an  expected  outlay  of  $392  million  in  fiscal  1 975."  (p.  !  7 1 ) 

Costs  of  Pollution  Abatement^ 

••  "Every  year  the  Council-  estimates  the  abatement  costs  associated  with 
current, environmental  programs.  .  .  .  The  Nation  is  expected  to  spend 
$l94.8^billion  from  1973  through  1982  for  environmental  improvement 
as  a  result,  of  Federal  environmental  legislation.  Although  this  estimate  • 
is  almost  one-third  higher  than  last  year's,  the  ratio  of  current  and  pro- 
jected costs  to  the  Gross  National  Product  varies  from  0.7  percent  ( 1973) 
to  slightly  over  1  percbht  through' the  remainder  of -the  decade." 
(p.  173)  1 
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•  "Approximately  One-fourth  of  the  increase  in  estimated  cbsts^over  last 
yearns  estimate  ts  expfained  by  inflation.  .  .  .  Anotlier  one-half  of  the 

'  increase  results  from  shifting  tlie  period  from'  1972-^1  ...  to  197^-^)2, 
[a  shift  by  which]  a  relatively  high-co?t  year  (19B2,  which  comes  aX  the 
end  of  tlie  clean-up  process)  is  added,  while  a  relatively  low-coit  year 
(1972,  which  cjwne  before  many  expenditures  actually  were  made)  is 
dropped.  The  remaining  one*quarter  of  the  estimated  coat  increc^e  is  a 
.mi  increase  in  real  costis."  (p.  174) 

•  .  '.  the  t^verage  cost  per  person  in  the  United  States  was  $35  to  $40 
iji,  1973".  This  will  increase  to  approximately  $00  in  1976  and  then  fall 
off,  The  1976  costs  are  expected  to  be  about  2  percent  of  the  median 
family  income.*'  (p.  177) 

'TDuring  the  past  year,  there  is  little  evidence  that  environmental  expendi- 
tures contribut(H!  in  any  significant  way  to  the  country's  inflation.  Less 
than  one-half  of  1  percent  of  die  inflation  rate  could  reasonably  be  at- 
tributed to  pollution  control.  'This  infiadonary  impact  is  expected  to  be- 
come some^vhat  worse  in  1976  and  1977  but  sdll  be  in  the  range  of  I  to 
2  percent."  (p.^  170) 

Protfctlng  Our  Natural  Htritaft 

•  .  .  most  wildlife  effort  is  still  concentrated  on  a. few  game  species —  y 
which  represent  a  small  fraction  of  the  Nation's  400  species  and  sub-  • 
species  of  mammals  and  800  species  of  birds — and  is  suU'  financed  by 
licenses  and  taxes  on  spordng  goods  paid  by  hunters  and  fishermen,  who 

^  make  up  a  small  percentage  of  the  population."  (p.  l|0) 

•  "Recent  years  have  brought  art  increasing  recognition  of  a  broad  spec- 
trum of  wildlife  values  other  than  the  harvei^t  of  a  shootable  or  fishable 
surplus."  (p.  179) 

•  "The  greatest  disturbance  to  <vildlife  is  alteradon  of  habitat  by  man.  In 
some  cases,  man's  acdvities  benefit  certain  ty^es  of  wildlife.  For  other  \ 
types,  loss  or  degradadon  of  habitat  poses  a  fundamental  threat  to  con- 
dnued  existente.  Agriculture  and  forestry  practices  provide  striking  ex- 
amples of  varied  effects  of  human  acdons."  (p,  182) 

•  "Native  wildlife  has  been  threatened  by  introduced  species.  .  .  .  Agricul- 
ture has  suffered  .  .  .  many  cases  of  human  injury  or  illness  have  been 
traced  to  exotic  species,  for  such  species  often  carry  diseases  or  serve  as 
hosts  for  parasites  that  affect  mau^"  (p.  185) 

•  the  President  in  1972  issued  an  Execudve  Order  barring  the  use 
of  poisons,  except  in  emergency  situations,  for  predator  control  on  pub- 
lic lands  and  in  Federal  programs.  .  .  .  The  basis  of  the  new  policy 
was  to  control  those  individual  predators  causing  damage  rather  than 
attempting  to  reduce  or  eliminate  whole  predator  populadons.  .  .  .  The 
first  full  year  of  control  without  poisbns  ended  in  December  f973.  Data 
indicate  that  the  new  approaches-  are^  at  least  as  effective — in  terms  of 
both  predators  killed  and  livestock  protected — as  control  measures  .based  « 
on  poisons."  (p.  187) 

•  "The  Alaskan  Native  Claims  Supplement  Act  became  law  in  December 
1971.  Among  other  thipgs,  the  Act  called  for  a  2-year  study  leading 
to  specific  proposals  for  addidons  to  the  'four  systems,'  Nadonal  Parks, 
Natibnal  Forests,  Wildlife  Refuges,  and  the  Wild  and  Scenic  Rivers 
System.  This  study  was  completed  in  December  1973,  and  the  results 
projX}Sed  to  Congress  in  legislation  which  would  affect  the  disposition 
of  almost  25  percent  of  the  state's  area."  (p.  191) 

•  ".  .  *  coastAl  zones  in  general,  and  estuaries  and  tidal  marshes  in  par- 
ticular, are  increasingly  threatened  by  human  acdvities.  Land  fllling 
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and  development  place  great  pressures  on  these  areas.  In  the  past  20 
yearSi  Qalifcmia  alone  hai  lest  67  percent  of  its  cOastal  ^stuatine  habitats 
in  the  process  of  coajrta!  development.*' (p.  204) 

•  "In  1974,  the  Dep;^ttnient  of  Agricidture  prc^mulga'ted  its'firfit  fegula* 
tions  governing  surface  use  of  National  Forest  lauds  by  perions  operating 
under  tlie  1072  m^ng  laws.  .  .  .  The  new  regulations  comply  with  the 
requirements  of  NE?A.  They  are  intended  to^  provide  for  Reasonable 
protection -fi^  surface  renpurces  and  the  environment,  while  at  the  same 
time  encoulraring  the  minerals  industry  in  responsible  use  of  National 
Forest  lands  for  the  benefit  of  the  national  economy."  (p.  20G)  " 

•  "ORV  use  continues  to  grow  at  a  raphk^tj^  .  .  .  more  than  5  million 
"  ORVs  are  in  operation  in  the  United  States  today.  .  »  .  When  mis- 
used, ORVs  damage  soil  and  destroy  vegetation,  disturb  wildlife,  destroy 
wildlife 'habitat,  bring- noise,  litter,  and  vandalism  to  previously  remote 
areas,  and  seriously  disrupt  other  types  of  recreation."  (p.  209) 


0  ■  ' 

3.    Environmental  Conditions  and  Trends 

p  ■  *    ■  «  t, 

This  chapter  provides  information  about  the  condition  of  the  en* 
vironinent  and  important  trends  in  environmental  quality.  A  SjBCtion 
cont^ning  basic  environmental  statistical  data  is  ^provided  for  the 
first  time. 

tapuiatlon 

•  "Growth  in  world  population  is  one  of  the  fundamental  factors  shaping 
the  quality  of  life  on  earth."  (p.  239) 

•  'The  'population  explosion*  contains  a  built-in  momentum,  for  as  long 
as  growth  rates  are  above  the  replacement  level  (2.1  children  per  couple), 
a  population  will  continue  to  grow.  Even  after  tlie  replacement  level  is 
reached,  a  population  will  continue  to  increase  significantly  for  another 
50  to  100  years."  (p.  241)  ^  . 

•  "To  achieve  tile  demographic  transition  tliat  took  place  in  the  indus- 
^      trialized  nations  requires  the  developing  countries  to  face  a  major  task — 

to  lower  birth  rates  so  as  t^^natch  the  lowered  death  raties.  The  experi- 
ence of  the  devefoped  yifations  suggests  that  the  process  of  economic 
development  is  important  in  aclueving  this  traniiition.^*  (p.  244) 

•  "By  the  year  2000^  about  51  percent  of  the  world's  population  (01  per- 
,  cent  in  developed  countries,  ^  peixent  in  developing  countries)  is 

expected  to  live  in  urban  regions.  .  > .  Furthermore,  this  growth  in 
urban  population  is  concentrating  in  large  cities."^  (p.  246) 

•  "If  the  annual  population  growth  rate  for  the  United  States  remains 
at  its  present  level,  it  will  take  about  97  years' for  the  population  to 
double  hself ;  by  the  year  20(D0>  ther  tJ.S.  populalion  would  be  approxi- 
mately  250  million."  (p.  250) 

•  "Several  nations  have  shoyn  that  birth  rates  can  be  substantially  re- 
duced, giving  credibility  to  the  goals  that  are  being  established."  (p. 
251)  -        ,        ^  . 
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•  .  .  worldwide  expenditures  for  reiearch  on  fertility  control  are  well 
below  $100  million  pcr/ycar--only  10  percent  of  what  the  U.S.  Govern- 
ment ipcnds  on  cancer  research  alone."  (p.  256)  • 

Air Quaniy  •  *  * 

•  '•During  the  pait  year,  EKV  ccmpletcd  a  major  evaluation  of  data  oi^ 
nationwide  trends  in  air  quality^  and^emissions  over  the  period  1940-72. 
...  some  improvements  in  the  Na^ion^s'  urban  air  quality  have  bpcn 
achii^ved  in  recent  years.  Occimt^nces  of  poor  air  quality  arc  still  com- 
monly olHervcd,  liowever,  and  v/orsening  trends  have  heen» noted  «in 
scrao  areas.**  (p.  257) 

•  'During  the  lOGO'a,  average  ambient  T8F  [Total  Suspended  Particulates] 
levels  in  urban  areas  reportedly  declined  on  the  orde«:  of  25  ^percent." 
(p.  262)  •  0  1,  •    '  ^ 

•  *'In  spite  of  Increased  nationwide  6missionS|  ambient  SO?  levels  in  urban 
air  have  reportedly  declined  more  than  50  percent  since  the  mid-1 960's 
..."(p.  267) 

•  preliminary  reports  from  New  York  City  and  Portland,  Oregon, 
suggest  that  ambient  carbon  mono^dde  (GO)  levels  in  the  center,  city 

^wero  reduced  during  the  most  severe  months  (winter,  1973-74)  of  the 
recent  gasoline  shortage."  (p,  277)  « 

•  .  .  Philadelphia  has  reported  that  a  marked  iipward  trend  in  ambient 
Sulfur  dioxide  (SOo)  occutxcd  scon  after  a  number  of  fuel  sulfur  vari^ 
anca  w^re  granted  in  the  winter  of  197^^-74.*'  (p.  278) 

Water  Quality  I 

•  "In  summary,  the  EPA  study  [of  water  quality]  provides  a  mixed  pic- 
ture regarding  trends  .  .  .  For  o'xygen  demand  and  bacteria,  progress 
is  evident.  With  regard  to  nutrients,  the « disturbing  trends  reported  in 
our  1972  Annual  Report  appear  to  havc^been  confirmed.  Still  limited 
4^ta  on  metals  and  pesticides  also  give  cause  for  concern.  These  indica- 
tions of  trends  shoiild  be  interpreted  with- caution,  but  the  findings  with 
regard  to  increased  nutrients  are  clear  enough  to  indicate  that  this  dif* 
ficult  problem  requires  increased  attention.^  (p.  287) 

Projacting  tha  Ganaratlon  of  Pollution  ^ 

•  "In  recent  years  the  Nation  had  undertaken  major  programs  with 
'  significant  impacts  upon  the%  environmeirt  and  the  economy  .  .  .  very 

few  analytical  tools  were  available  for  rapid,  systematic,  and  compre- 
hensive assessmcf^it  of  the  impact  of  such  -  programs  ...  in  the  past, 
several  analytical  tools  had  beejn  developed  which  facilitate  such  assess- 
ments." (p.  290)  \  ^ 

•  "By  varying  the  askumptions  about  suCh  factors  as  labor  force  participa^ 
tion^  economic  gro\v^tb,  .patterns  of  consumer  demand,  the  implementa- 
tion of  pollution  control  programs,  SEAS  can  be  used  to  test  the  implica- 
tions of  Assumptions  about  the  future  state  of  our  economy  and  national 
environmental  policies."  (p.  292)  ^ 

'••^  "MERES  is  .  .  .  a  4:omputeri2ed  data  base  permitting  rapid  ind  com- 
—  --  prchensive  analyses  of,  the  direct  environmental  effects  of  energy  supply 
and  use."  (p\^90)  .  ;  v 

Mlnaraft  and  Mattriala  Rasourcas  ^ 

•  supply  and  demand  for  minerals  and  materials  are  determined  by 
the  dynamic  interaction  of  physical  availability,  costs  of  production, 
availability  of  technology,  and  degree  of  substitutability."  (p.  307) 
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"In  1950,  the  United  States  consuiReJL2  |iillion  tons  of  new  minerals  ai/ul 
and  materials,  equivalent  to  26)000  i^jounds  per  capita  of  population. 
By  1972  .  .  .  about  4  billion  tons  (40,000  pound  per  capita)  were 
consumed."  (p.  312)  ^ 

.  .  it  is  a  glpbal  (act  of  life  that,  co  far  as  resources  are  concerned, 
there  is  an  interdependence  among  nations  that  transcends  national 
boundaries,  economic  and  technical  capabilities,  or  political  ideologies." 
{p.  317) 


fMtlcldtt 

•  "Over  a  billion  pounds  of  pesticides— insecticides,  herbicides,  and 
fungicides — ^are  manufactured  in  the  United  States  each  year  .  .  {p. 
317)  V  . 

Wildlift  and  Habital  ,^ 

•  "Our  ability  to  recognize  an  endangered  species  has  always  depended 
as  much  on  the  status  of  our  knowledge  about  tlaat  species  as  upon  its 
actual  endangered  status."  (p.  324) 

•  "The  U.S.  Fish  and  Wildlife  Service  has  recognized  for  some  time  that 
approximately  one-tentli  (nearly  200  species)  of  the  higher  animals 
(mammals,  birds,  reptiles,  amphibians,  and  fishes)  ip  tiie  United  States 
arc  endangered.  During  dio  past  two  years,  however  .  .  .  rejaew[8 
have]  indicated  that  approximately  one-tenth  (100  species)  of  the  clams 
and  one-tenth  (200  npecies)  of  the  snails  in  the  United  States  also 
Appear  to  be  tlircatened.  Moreover,  other  studies  have  found  that  ap- 
proximately ono-tenth  of  our  North  American  plant  species  arc  also 
presently  endangered."  (p.  325) 

Envlronmtntaljndictt  and  Inttrprttiva  Tachnlquaa 

•  ".  .  .  there  is  a  critical  nee^l  for  aqcu^te  and  timely  information  about 
environmental  conditions  and  trends?^  order  that  important  decisions* 
affecting  environmental  quality  and  natural  resources  can  be  made  on 

•  the  most  informed  basis*possible.  .  .  .  The  general  pflbllc  and  many  deci- 
sionmakers in  government  and  Industry  .  .  .  must  be  supplied  with  com- 
prehensive assessments  of  the  significance  of  these  data  on  a  timely  basis, 
Uiereby  enabling  these  individuals  to  appreciate  the  feasible  options  and 
the  consequeiftes  of  alternative  decbions."  (p.  33  i) 

•  "The  presently  vlnsittbfacto^  state  of  our  development  of  environmental 
indices  and  other  interpretive  techniques  has  .  .  .  been  due  both  to  the 
difficulties  of  the  problem  and  to  a  cautiof^^attitude  of  the  Federal  Gov- 

\      ernment  and  the  scientific  community."  (p.  333)  • 


4.   The  National  Environmental  Policy  Act 

^  This  chapter  revievvs  the  evolution  of  NEPA  over  its  first  five  years, 
includmg  thcj  adoption,  of  environmental  iinpact  statement 'require- 
ments by  the  spates  and  foreignxountries. 
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Evolution  of  NEPA-"*Thf  Fliit  Fivo  YMn  • 

°  •  "When  the  tot  *5  yean  of  NEPA  arc  examined,  three  broad  itagei  of 
5^  development  are  evident :  an  initial  period,  during  which  Federal  agen*  J 

cici  became  aware  of  the  Act ;  a  transition  pe'riod,  in  which  agencies  came 
to  understand  and  adapt  to  its  requfrementsj  and  the  present  period,  in 
wfTch  NEPA  is  increasingly  being  integrated  into  the  fabric  of  agencies' 
plograms."  (p.  372) 

•  •*fbi  years  I9?i  to  1973-  placed  particular  strains  on  the  A^C.  The 
aCTincy  bad  to  analyze  the  large  nuiiiber  of  plants  in  the  Mc€nsjng.^ipe' 
Unt  as  well  as  new  applications  coming  before  it.  But  by  mid-1974,  the 

:  backlog  had  been  surmounted  and  the  changes  required  of  the  AEC 

•  regulatory  program  had  been  put  into  eflcct.  The  initial  uncertainty  and 
disruption  had  been  overcome."  (p«  378)  ^ 

•  NEPA  liai  had  a  major  impact  on  the  Forest  Service.  The  agency^  . 
took  a  broad  and  positive  view  toward  implementation  of  the  Act,  went 
far  beyond  a  narrow  concern  with  the  Section  102  requirement,  and  in- 
tegrated each  step  in  the  NEPA  process— from  bitial  cnvironraentaj 

,  analysis  through  preparation  cf  draft  environmental  statements,  involve*- 

ment  of  the  public,  analysis  of  comments,  and  preparation  of  final  state- 
ments—into the  planning  and  decisionmaking  process."  (p.  301) 

Adminlitrathrt  Dtvtlopmantt — ^1973«**74 

t  '*During  this  past  year,  many  agencies  engaged  in  a  major  eflfort  to  rc- 
vise  their  procedures  for  the  implementation  of  NEPA."  (p?  381 ) 

•  .  .  in  May  1974  EPA  announced  that  it  would  voluntarily  prepare 
impact  statements  on  a  variety  of  regulatory  actions."  (p.  388) 

•  "By  June  30,  1974,  four  and  a  half  yeaia  after  NEPA  was  enacted, 
environmental  impact  statements  had  been  prepared  on  5,430  agency 
actions."  (p.  308) 

Judklii  Dtv«lopni«nti-*-1973-74 

•  "In  a  number  of  significant  judicial  developments  during  the  past  year, 
the  courts  elaborated  on  the  rights  of. citizen  groups  to  be  compensated 

,  for  their  expenses  in  bringing  a  NEPA  lawsuit,  on  the  relationship  be- 
tween NEPA  and  land  use  planning,  on  the  extent  to  which  an  agency 
can  delegate  the  preparation  of  a  statement,  and  on  the  standards  to  be 
applied  in  assessing  the  adequacy  of  an  impact  statement."  (p.  393) 

o 

InUrnationarD^^lopmantt 

•  "NEPA  has  had  unique  and  important  eilects  on  the  international  corn* 
mjinity.  That  this  domestic  law  ^ould  have  such  an  impact  testifies  to 
its  parti^jo^arly  broad  administrative  scope  and  to  its  conceptual  strength. 
U.S.  agenc^  have  directly  contributed  to  the  Act's  international  im- 
portance and  influence  through  their  own  NBPA  processes.  At  the  same 

^  '    time  a  number  of  other  countries  have  recognized  that  adoption  of  the 

impact-  statement  mechanism  can  fdl  critical  needs  for  forecasting 
environmental  effects."  (p.  399) 

State  Envlronmantal  impact  Statamant  Raquiramanta 

•  "Since  1970,  21  states^  arid  the  Commonwealth  of  Puerto  Rico  have 
adopted  environmental  impact*  statement  requirements  similar  to  those 

^  *  set  forth  in  NEPA.'^  (p.  401) 

•  "Integration  of  a  state  EIS  process  into  a  state's  decisionmaking  will  take 
some  time.  Apart  from  the  problem  of  resource  constraints,  many  states 
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«  *  have  no  tradition  of  providing  detailed  documentation  and  anal/Ui  to 
assut  dccifionmaking.  Hcncci  the  impact  itatement  procesi  l^as  created 
uncertainties  on  the  itate  level  which  do  not  exiit  at  the  Federal  level.^ 
(P«402)  • 

Somf  Thoughts  on  th«  Future  / 

•  **Looking  aheocl  at  the  next  fmv.yeare,  the  clearest  ami  ,*^ofr  prcbs&lo 
,  major  advancfe  is  likely  to  bo  in  the  quality  of ,  environmental  analysb 

contained  in  impact  statements."  (p.  409)  ,  . 

•  "Impact  statejnents  usually  analyze  tlic  mitial  or  primary  efTccts  .of  a 
project,  but  they  very  often  ignore  the  secondary  or  induced  eifects,  A 
new  highway  located  in  a  rural  area  may  directly  cause  increased  air 
pollution  as  a  primary  effect  But  the  highway  may  also  induce  resi- 
dential and  industrial  growth,  which  may  in  turn  create  substantia! 
preifures  on  availfldilo  water  supplies,  sewage  treatment  facilities,  and  so 
forth.  For  many  projects,  these  secondary  or  Induced  effects  may  be 
more  significant  than  the  project's  primary  effects."  (p.  410) 

•  .  .  an  environmental  analysis  needs  to,  be  prepared  as  a  rough  ap» 
proximation  during  the  initial  planning  of  a  project  and  then  'gradually 
refined  as  the  planning  of  the  project  proceeds  and  as  alternatives  are 
identified,  abalyzed,  and  perhaps  discarded.  In  diis  way,  the  environ- 
mental analysis  at  each  stage  in  the  planning  process#is  appropriate  to 
the  decisions  to  be  made  at  that  stage."  (p.  41 1 )  ^ 

•  "In  the  future,  it  seems  possible  tliat  the  size  of  impact  statements  will 
eventually,  decrease.  As  the  relevance  of  different  types  of  information 
becomes  apparent,  the  current  approach  of  some  agencies  simply  to 
catalog  an  enormous  .variety  of  facts  should  slowly  begin  to  change." 
(p.  412)  ^         ,  ^ 

•  "NEPA  is  alive  and  well.  It  has  passed  through  a  transition  period,  dur* 
"^ng  v^ich  agencies  have  become  aware  of  the  Act*s  widespread  require* 

Ots,  and  the  basic  structure  of  the  environmental  impact  statement 
procei^  has  been,  firmly  establish^sd.  NEPA  has  emerged  as  an  integral 
and  essential  part  of  all  Federal  agencies'  activities."  (p.  413) 
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5.   A  Global  Environment  >    '  ^ 

This  chapter  describes  the  development  of.  the  United  Nations 
Environmental  Program  (UNEP)  and,  in  the  framework  of  its 
Action  Plan,  the  broad  range  of  international  environmental  efforts 
now  underway  around  the  globe.  The  chapter  also  describes  recent 
international  activities  undertaken  bilaterally  or  multilaterally 
outside  of  the  United  Nations  framework. 

•  "[TJhis  year,  with  the  second  meeting  of  the  Governing  Council  of  the 
United  Nations  Environmental  Program  (UNEP),  an  integrated  global 
approach  to  international  environmental  affairs  has  begun  to  take 
shape."  (p.  427) 
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Hi«  UN  Environmtntal  Profram  and  EnylronmanUI  Fund 

•  "In  the  pcrceptioa  cf  developing  countrie8>  the  major  environmental 
problems  relate  to  the  lack  of  economic  development.  .  .  .  The  devel- 
oped countries,  in  contrast,  are  more  concerned  about  the  impact  ijf 
tmn  QU  patural  systems,  .  .  .  Tho  Action  Plan  reflects  the  interests  of 
both  groups.*"  (p.  432)  ♦ 

•  VlWorld  Population  Year]  is  part  of  an  efforj)  to  achieve  wor^fiwide^ware- 
liCfS  of  population  matters  and  to  fmd"^  rational,  workable  balance 
between  people  and  resourced  so  4iaft  the  quality  of  human  life  every- 
where can  improved  through  better  knowledge,  informed  policy,  and 
action."  (p.  434)  * 

•  "Over  the  last  year,  world  attention  has  been  focused  on  drought  in  tlie 
Sahel,  a  strip  of  land  stretching  across  Africa  south  of  the  Sahara 
Desert  .  .  .  Tfi«  drought-stricken  area  is  as  large  as  the  continental 
United  States,  with  a  poimlation  of  around  25  million.  ,  .  .  Only  in 

'    the  past  year  have  the  enormity  and  consequences  of  the  drought  begun 
to  be  fully  realized."  (p.  437) 

•  '^VVliales,  more  than  any  other  form  of  life,  have  come  to  symbolize  tlic 
problems  of  managing  and  protecting  livmg  resources."  (p.  442 ) 

•  "The  major  achievement  of  the  [IMCO]  Conference  was  to  end  the 
practice  of  largc-scjUe  discharge  of  oily  water  ballast  from  tankers." 
(p.  444) 

•  'The  environmental  significance  of  [The  Law  of  the  Sea]  Conference, 
held  in  Caracas  tliis  summer,  cannot  be  overemphasized."  (p.  443) 

•  "Earthwatch  is  one  of  UNEP's  major  functional  tasks.  It  is  designed 
to  provide  a  global  enviroirnienta]  assessment  so  that  decisions  on  the 
management  of  the  environment  are  sound  and  rational."  (p.  449) 


lllatf  ral  CAoparitlon  /  • 

•  "During  the  last  year  an  environmental  problem  of  great  importance  to 

*  Mexico  and  the  United  States  moved  toward  resolution  as  the  result  of 
an  agreement  ...  on  a  "Permanent  and  Definitive  Solution  to  die 
International  Problems  of  the  Salinity  of  the  Colorado  River.'  "  (p.  453) 

•  "The  United  States  and  Canada  are  seeking  mutually  beneficial  solutions 
to  a  number  of  environmental  problems,  ranging  the  lengdi  of  the  border 
from  Puget  Sound  to  the  waters  off  Maine  and  New  Brunswick."  (p.  454) 

^ 

Multllataral  Cooparatlon 

\    •  "(The  OECD]  has  developed  an  "early  warning  system'  to  signal  to  other 


nicmbers  actions  taken  in  the  environment  that  might  significandy  affect 


international  trade.  However,  no  clear  cases  of  trade  distortions  attribut- 
able to  differing  envhr-qnmental  constraints  or  practices  have  been  brought 
before  the  Committee."^1[tv460) 


•  "This  year's  report  has  concentrated  on  the  United  Nations  Environ- 
mental Program.  The  rapid  development  of  this  new  organization  is 
heartening.  Its  growtli  has  encouraged  nations  in  all  stages  of  devclop- 
n^cnt  to  understand  die  need  for  environmental  concern.  UNEP  is  insti- 
tutionalizing environmental  concern  on  a  global  scale  just  as  NEPA  has 
dofae  on  a  national  scale  in  the  United  States."  (p.  462 ) 


Conclusion 
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6.   CE0  Studies 

Tliis  chapter  provides  brief  descriptions  of  some  of  CEQ's  analyti- 
cal work  over  the  p^t  year. 

OCS  Oil  and  Gas^^n  Envl/onintntal  Atsassmtnt 

•  "In  his  Energy  MessagS  to  Congress  on  April  16yi973,  the  President 
requested  GEQ  undertakd  a  1  -yea^  study  of  the  relative  environmental 
risks  of  oil  aud  kas  development  in  tht  Atlantic  afeil  Gulf  of  Alaska 
outer  continental Tshelvcs  (OCS)  and  to  suggest  ways  in  which  the  risks 
might  be  miniraiajed  or  prevented.  The  results  of  our  study  were  pre- 
sented to  the  President  on  April  18, 1974.'*  (p.  467 ) 

•  "As  a  result  of  the.  Study,  CEQ  developed  a  ranking  of  relative  environ- 
^  mental  risks  (frcidl  least  to  greatest)  that  arc  associated  with  potential 

oil  and  gas  operati:ons  in  tlie  Atlantic  and  Gulf  of  Alaska  outer  contin- 
ental shelves."  (p.  467) 

"CEQ  recognized  |liat  risk  of  damage  to  the  liuraaif  apd  natural  en- 
vironment is  an  inseparable  part  of  almost  any  development,  includ- 
ing the  OCS.  VVheh  the  risk  is  acceptable,  the  Council  stated  tliat  we 
should  proceed  with  caution  and  witli  a  commitment  to  prevent  or 
minimize  damage.  The  guiding  principles  in  initiating  development  in 
new  OCS  areas  muit  be  to  keep  the  risks  at  an  acceptable  level  and  to 
balance  risks  with  benefits."  (p.  469) 

Th«  Half  and  Half  Pfanifor  Enfirgy  Contarvatlon 

•  **To  stimulate  serious  examination  of  die  opportunities  open  16  out 
Nation  through  energy  conservation,  CEQ  In  March  developed  the  Half 
and  Half  Plan,  calling  for  a  serious  long-term  nadonal  program  to 
conserve  energy  and  neet  the  needs  of  a  growing  economy."  (p.  475) 

•  "This  target  was  based  on  groivth  in  net  per  capita  energy  con8iunpti6n 
of  0.7  percent  per  year  and  on  a  continuing  conservadon  effort  which 
would,  through  improved  efficienc^^and  elimination  of  waste,,  save  en- 
ergy at  a  rate  of  0.7  percent  pt^j  year  Tliis  program — hsdf  growth 
and  half  conservation!— would  provide  aiJ^  effective  increase  in  usable 
energy  of  1 .4  percent  per  year,  equal  to  the  average  rate  of  growth  ex- 
perienced from  1947  tall972."*'(p.  475)  ' 

Th«  MERES  Enargy  Moda{ 

•  "During  the  past  yeaf,  CEQ  co-sponsor^ed  the  development  of  the 
MERES  model,  a  detailed  data  base  to  facilitate  evaluation  of  the  en- 
vironmehfiil  unpacts  frim  energy  systems."  (p.  476) 

•  "To  understand  tlie*  cn|vironmen|tal  irhpacts  of  [an  energy]  system  re- 
quires a  detailed  examination  of  every  step  in  the  energy  supply  and 
end- use  chain,  and  a  cliaracterization  of  each  link  with  respect  to 
environmental  impact  and  energy  efficiency."  (p.  477) 

•  "The  data  contained  in  the  MEkES  System  are  being  placed  in  a  com-  - 
puterized  information  retrieval  system,  and  computer  programs  are  being 
written  wiiich  will  allow  rapid  analysis  of  the  environmental  effects  of 
energy  systems."  (p.  470) 

Oftthora  Nuclear  Powar  P\$ni9 

^  •  "Tile  siting  of  nuclear  power  plants  offshore  in  the  ocean  is  under 
consideration  by  several  utilides  .  .  \  Because  the  offshore  concept  is 
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•  promising  frcm  several  points  of  view,  and  because  relatively  little 
infcnnation  end  analysis  were  available,  CEQ  in  the  summer  of  1973 
ioitbtcd  a  major  study  to  investigate  the  potential  environmental  effects/* 
{p.  4G0) 

Stormwuttr  Runoff 

•  **The  Enviro  Control  study  documents  the  finding  that  runoff  frpm 
stGHns  contributes  a  major  portion  of  the  v/ater  poUution  load  in  urban 
areas."  (p.  401)  . 

•  "Planning  for  water  pollution  abatement  rauat  include  analysis  of  the 
load  contributed  by  runofF.  ...  In  many  instances,  such  planning  may 

.  show  that  abatement  of  pollution  from  runoff  is  mere  cost-effective  than 
lygher  levels  of  point  source  treatment.  Most  importantly,  this  study 
shows  that  treatment  of  municipal  and  industrial  discharges  alone  will 
generally  not  be  afilcient  to  provide  clean  waten  in  urban  areas.'* 

,(p.402)  T 

Municipal  Wasttwatttr  Tr«atmint^ltarnatlvat 

•  "[Tlie  study  presents]  in  a  single  volume  the  basic  information  nefcesiary 
for  a  prelimii)ary  evaluation  of  11  alternative  municipal  wastenvater 
treatment  technologies  and  12  alternative  sludge  handling  and  disposal 
methods  available  today."  (p.  483) 

•  "For  each  of  these  alternatives,  the  Battelle  study  provides  detailed  in- 
formation on  the  environmental  inputs  {such  as  eneigy,  concrete,  steel, 
chemical,  land,  and  labor),  die  environmental  outputs  (such  as  BOD, 
suspended  solids,  nutrients,  heavy  metals,  atmospheric  emissions,  and 
sludges)  and  capital  and  operating  costs."  (p.  403) 

Cro$t-Madla  Impact  of  Pollution  Control 

•  "Pollution  controls  imposed  to  protect  one  environmental  medium- — 
the  air,  the  water,  or  the  land-r-can  re!|ilt  in  pollutant  impacts  on  other 
media.  .  .  .  Sophisticated  pollution  control  therefore  requires  the  devel- 
opment of  methodologies  to  define  and  evaluate  the  .cross-media  effects 
of  different  pollution  control  technologies."  (p.  404) 

Pollution  Abatamant  CcAtt  and  tha  Distribution  of  Incoma 

•  "This  study  .  .  .  analyzed  the  distribution  across  income  levels  of  %ncre^ 
mental'  pollution  abatement  costs — tfiose  costs  expected  to  beMncnrrfed 
to  meet  currently  legislated  standards  beyond  what  would  have  been 
spent  in  the  absence  of  Federal  legislation — for  air  and  water  pollution 
control  in  1972,  1976,  and  1980."  (p.  485) 

•  "ThQ  analysis  indicates  that,  in  tlie  aggregate,  costs  are  distributed 
somewhat  regressively,  at  least  up  to  the  level  of  the  median  income 
family."  (p.  485) 

Pasticlda  Use  • . 

•  "Excess  application  \o{  pesticides]  occurs  because  it  is  di£]5cult  to  predict 
.    pest  outbreaks.  Farmers,  uncertain  about  when  to  use  control  measures, 

consider  treatment  a  relatively  inexpensive  form  of  insurance."  (p.  487) 

•  "The  report  recommends  the  development  of  a  much  more  ^tensive 
information  system  ...  to  offset  the  biased  information  distributed  by 
pesticide  manufacturers." /p.  487) 
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Tht  Coitt  of  Sprawl  ^  ' 

•  "The  Gimncil  .  .  *  rcmnWy  published  the  results  of  a  l-year  study  of 
the  economic,  environmental,  natural  resource,  and  social  effects  of 
alternative  residential  ^and  commercial)  development  patterns  on  the 
urban  fringe."  (p.  408) 

"[T]he  study  results  .  .  .  show  a  surprising  consistency:  'planning'  to 
come  extent,  but  higher  densitieo  to  a  much  greater' extent,  result  in  lower 
economic  costs,  loiver  /M^ironmCntal  costs,  less  consumption  of  natural 
resources,  and  a  reduclw  in  some  personal  costs  for  a  given  'Qumber  of 
dwelling  units."  (p.  400) 

Ulsura  Homes  Study 

•**...  the  study  concludes  thatJleisure>^homes  are  over  time  converted  into 
pemranent  resideRces^  and:  therefore,  ihoufd  be  viewed  as  a  special  form 
of  early  urbanization  which  g^nierajies  the  sanie  types  of  economic,  en- 
vironmental, and  social  iropi^ts^s  other  residential  developments." 
(p  409)  , 

•**...  leisure  hoW  developments  may  cireate^more  serious  environmental 
problem  than  most  residential  developments  because*  they  often  take 
place  where  tliere  are  few  effective  land  use  controls  and  are  often  built 
to  lower  standards  and  in  less  suitable  environments — fo|r  example,  on 
mountainsides  or  in  wetlands — than  normal  suburban  'subdivisions." 
(p.  409) 

Secondary  Efffcis  of  Transportiitlon  and  Stwagc  Facllitlts  J 

•  "The  second  part  of  the  study  hax  involved  the  developm^t  of  tools  to 
be  used  by  planners  and  reviewers  of  proposed  ipvestmems  in  analyzing 
the  degre  of  development  expected  to  be  stimulated  by  new  transporta- 
tion and  sewer  invcstment^j."  (p.  490)  r- 

Fual  Economy  Projtct 

•  |The  major  generalization  to  be  derived  from  these  studies  is  that  changes 
in  gasoline -prices  affect  gasoline  consumption  in  a  predictable  manner  in 
the  short  run  and  iji  a- much  more  significant  manner  in  the  longejr  term, 
and  therefore  tliat  automobile  fuel  consuihption  should  not  be  thought 
of  as  an  insensitive  demand  growing  unvaryingly  from  year  to' fear. 
Over  a  period  of  time,  rising  gasoline  prices  induce  consumers  to  dematid 
smaller,  more  efficient  vehicles,  Manufacturers,  in  turn,  respond  rapidly 
by  offering  a  grea^ter  selection  of  smaller  cars  and^  cfficiency-improving 
innervations  across  their  lines."  (p.  491) 

Ecosyttems  Medals 

"Modeling'of  global  and  regional  eQOsystem?  is  a  new  focus- of  intellectual 
inquiry  and  one  which  is  highly  complex.  Construction  of  models  re- 
quires vast  amour^  of  data  and  careful  validation  and  testing,  and  as 
ye!  their  results  can  only  he  considered  preliminary.  But  such  models  are 
promising  tools  for  comprehending  the  complex  interactions  of  global 
system),  and  it, is  important  that  efforts  to  improve  and  validate  them 
continue  to  go  forward/*  (p.  494) 
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Preface 


The  Fifth  Annual  Report  of  the  Council  on  Environmental  Quality 
was  prepared  in  accordance  with  the  National  Environmental  Policy 
Act  of  1960,  Public  Law  91--190,  42  U.S.C.  4321,  which  requires  the 
Council  to  report  at  l^rrst  once  a  year  on  the  atate  of  the  environ- 
ment and  efforts  to  iinp:  ove  it. 

The  report  discussea  events  up  to  August  1,  1974.  References  to 
the  President  therefore  refer  to  Richard  M.  Nixon,  who  resigned 
office  on  August  9,  1974.  , 

The  Ct)uncil  v/elcomes  comments  on  this  report,  especially  sugges- 
tions for  activities  at  the  state  and  local  levels  of  government  and  in 
the  private  sector.  We  would  also  appreciate  comments  on  the  re- 
port's presentation,  including  the  ampndices,  footnote  references, 
graphic  material,  and  the  like. 

Although  this  report  is  the  product  of  long  and  concerted  efforts 
by  the  Council's  staff  and  members  and  reflects  excellent  coopera- 
tion fi^m  Federal  agencies,  a  number  of  individuals  both  inside  and 
outside  the  Government  deserve  special  gratitude  and  acknowledg- 
ment for  their  assistance.  Special  appreciation  is  due  to:  Martin 
Bau^man  and  John  BqIL  Energy  Laboratory  of  the  Massachusetts 
Institute  of  Technology ;  William  Cox,  Robert  Horn,  I'rederick  Leut- 
ner,  and  Robert  Nelligan  of  the  Environmental  Protection  Agency; 
Hoovard  Campbell,  Marc  Imlay,  and  Chandler  Robbins  of  the  Fish 
and  Wildlife  Service;  J.  Clarence  Davies  of  Resources  for  the  Future, 
Inc. ;  Murrey  Goldberg  and  Walter  Savian  of  Brookhaven  National 
Laboratory;  John  Winters  of  the  Indiana  State  Board  of  Health;  and 
Susan  Pondfield  of  the  University  of  Pennsylvania.  We-are  indebted 
to  the  Bureau  of  Economic  Analysis,  U.S.  Department  of  Commerce, 
for  permission  to  publish  excerpts  from  an  article  from  the  Survey  of 
Current  Business  which  form  Appendix  2  of  Chapter  2  of  this  report. 
In  particular  we  are  grateful  to  Roma  K.  McNickle  for  her  able  and 
tireless  efforts  in  preparing  this  report  for  publication. 
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CHAPTER  1 

land  Use 


To  define  and  achieve  good  u£e  of  land  may  well  be  the  most 
fundamental  of  all  environmental  objectives.  In  the  broadest  sense, 
the  way  in  which  we  use  our  land  determines  the  way  in  which  our 
society  functions,  l^ind  is  the  basic  source  of  our  foodj  fiber,  shelter, 
water,  and  oxygen.  Sound  land  use  is  fundamental  to  preserving 
stable  ecosystems,  to  controlling  pollution,  and  to  creating  the  political, 
social,  and  economic  structure  of  our  society. 

Land  reflects  our  history  and  traditions;  the  values  we  place  on  its 
use  show  a  great  deal  about  what  we  cherish  from  our  past.  A  debate 
over  land  use  is  a  debate  that  quickly  turns  to  basic  rights  of  citizens 
and  basic  powers  of  government  that  must  be  accommods^ted  under 
our  Constitution.  Land  is  seen  as  a  measure  of  the  wealth,  power,  and 
status  of  an  individual  in  our  society.  Our  present  use  of  land  reflects 
how  we  have  though^bout  these  things.  How  we  permit  changes  in 
its  use  indicates  tjjedirection  of  ou^  thinking  today  and  tomorrow. 

In  the  early  yearn  of  environmental  awakening  in  the  late  196ffs, 
land  use  was  seldom  treated  as  an  issue  on  a  par  with  air  and  water 
polhition  or  solid  waste  management.  But  all  that  has  changed.  A 
recent  sur\'ey  found  that  officials  in  American  cities  identify  "land 
use'*  and  "growth"  as  the  two  most  serious  environmental  problems.* 
Similar  concern  is  reflected  in  increasing  citizen  involvement  in  de- 
ciding how  land  will  be  used,  and  manifested  by  the  many  local  land 
use  and  land  development  referenda.  Finally,  this  cOncem  is  ex- 
pressed by  the  increasing  number  of  local,  state,  and  Federal  laws 
and  regulations  which  explicitly  recognize  the  need  for  improved 
evaluation  of  and  control  over  land  use. 

But  the  issue  of  proper  land  use  is  as  complex  as  it  is  fundamental. 
An  attempt  to  control  pollution  may  stimulate  land  use  changes  that 
result  in  the  creation  of  more  pollution.  Efforts  to  control  growth  and 
sprawl  in  one  place  may  stimulate  worse  sprawl  in  anpther.  An  under- 
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standing  of  tand  use  requires  an  understandinrj  of  la\'i;,  economrc^, 
cociology,  ecolo,-^,  and  many  other  dicciplinea.  ^ 

.This  chapter  attempb  to  deal  with  come  of  thede  compleHitieD  \§ 
compiling  and  analy2in(r  current  kno^y^edge  about  a  number  m 
important  land  use*  issues.  It  is  not  an  attempt  to  provide  a  compre- 
hensive  analysis  pf  how  all  the  j)iece3  fit  to^fether,  but  neither  does/it 
appftach  tbe  subject  from  a  strictly  legal,  or  economic,  or  t^M.ot 
ecological  viewpoint. 

The  subject  of  land  use  includes  a  broad  range  of  topics— from 
redevelopment  in  cities  to  strip  mine  reclamation  and  wilderness 
preservation.  We  have  decided  to  focus  on  those  places  ivhere  de- 
velopment and  land  use  changes  are  most  intense— the  urban  fringe 
of  our  cities'  and  those  rural  areas  being  imp^^cted  by  the  boo;n  in 
leisure  homes  and  recreational  developments.  While  this  sel&tion 
may  seem  to  ignore  other  areas  where  land  use  problems  exist,  con- 
ditions there  are  different  more  in  degree  than  in  Ij^indjind  the  same 
j)rinciples  and  interrelationships  apply  everywhere.  ; 

'The  chapter  is  organized  Into  several  sections.  "Effects  of  De- 
velopme^t''  summarizes  what  is  known  about  the  environmental, 
economic,  social,  and  natural  resource  implications  of  land  develop- 
ment, documenting  die  importance  of  the  land  use  issue.  The  nejjt 
section  analyzes  some  of  the  stimulants  to  land  development,  par- 
ticularly those  that  result  from  actions  by  the  Federal  Government. 
There  follows  an  analysis  of  some  of  the  tools  available  to,  control 
the  impacts  of  land  use  stimulants  and  to  mitigate  unfavorable  im- 
pacts f^om  land  development.  The  conclusion  discusses  how  all  these 
perspectives  and  considerations  fit  together  and  suggests  some  changes 
that  might  improve  the  effectiveness  of  land  use  planning  and 
control. 

Effects  of  Development 

More  and  more  people  are  recognizing  that  land  use— good  or 
bad— affects  a  wide  spectrub  of  environmental,  economic,  social, 
and  political  concerns.  In  many  casQfj  these  effects  can  be  essentially 
irreversible.  Until  recently,  very  little  information  has  been  available 
on  how  significant  the  various  effects  are.  The  purpose  of  this  section 
is  to  summarize  some  of  the  most  recent  information  available  on 
this  question. 


Development  in  Metropolitan  Areas 

Urbanization  and  suburbanization  have  been  the  predominant 
characteristics  of  population  sbifts'  in  the  United  States  over  the 
past  two  decades.  Approximately  70  percent  of  all  Americans  live 
in  metropolitan  areas,  and  over  half  of  those  in  the  suburbs  alone.^ 
While  the  population  of  central  cities  increased  5  percent  in  the  1960's, 
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We  are  just  now  beginning  to  understand  the  process  of  urban  development. 
Thece  photoa  show  what  occurred  in  one  area  of  the  Philadeiphia  metropolitan 
area  over  the  period  of  a  few  yearo  in  the  1*950*3. 
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that  of  tl^e  suburbs  Increased  by  28  percent  (see  Table  1 ) ,  This  popu- 
hiihn  shift  resulted  in  a  31  percent  increase  in  the  number  of  dwell- 
ing units  in  suburban  areas.  As  a  result,  35  million  acres  of  land  is 
now  in  urbanized  areas  (see  Table  2),  and  from  1960  to  1970  over 
2,000  acres  a  day  shifted  from  rural  to  urban  \xt^.  Much  of  this  devel- 
opment has  taken  place  in  an  uncoordinated,  scattered  faohion  which 
leaves  many  parcels  of  vacant  land  v/ithin  urbanized  areas.^  Ov/ing 
to  this  "leapfrogging"'  and  the  fact  that  the  single  family  house  has 
been  the  most  common  type  of  (Iwelling  unit,  thd  population  density 

Tahiti 

U.S.  Suburban  Population  and  Housing,  131960  and  1970 

(In  millions] 


ToUl  mttropo!itah  ortsaj 

Population 

Mouting  unlU 
Cyftrat  cities 

Poputatbn 

Housing  units 
Suburbs 

Popufstlofi 

Mousliig  units 


120 
39 

61 

20 

S9 
18 


1970 


T  

\ 

\  139 

64 

23 

76 
24 


Percent 
P  change! 


17 

20 

5 
11 

28 
31 


*  Percentages  may  bo  inconsistent  with  previous  colunins  due  to  rounding. 
c^Source:  U.S.  BiiHeou  of  the  Census,  Census  of  Population  and  Housing:  1970, 
Gsnsra/  Demographic  Trohds  for  Matropofitan  Areas,  1900  to  1970.  Final  Report 
{Washington:  U.S.  Government  Printing  Office,  1971),  p.  1-33  and  p.  IS. 

Tabl«  2 

Selected  Uses  of  U.S.  Land,  1959  and  1969 

[In  millions  of  acres] 


Special  uses 

19B9 

1969 

Change 

Urban  areas  < 

27.2 

34.6 

7.3 

Transportation  areas  > 

24.7 

26.0 

1.3 

Recreation  and  wildlife  areas  > 

61.5 

81.4 

19.9 

Public  installations  and* facilities  * 

27.5 

27.4 

-.1 

Farmsteads  and  farm  roads 

10.1 

8.4 

-1.7 

Total 

151.0 

177.8 

26.« 

1  Includes  urbanized  areas  as  denned  by  the  Bureau  of  the  Census,  and  other 
Incorporated  and  unincorporated  places  of  l,00t3lor  more  population. 

>  Rural  land  in  highway,  road,  and  railroad  rights-of-way.  and  airports. 

"Federal  and  state  parks'and  related  recreation  areas  and  Federal  a*hd  state 
wildlife  refuges. 

•  Federe^tand  used  for  national  defense  and  atomic  energy  purposes  and  sfate 

land  in  institutional  sites  and  miscellaneous  other  uses. 

*  »  • 

Source:  U.S.  Department  of  Agriculture,  Economic  Research  Service,  Major  Uses 

of  Land  in  the  United  States;  Summary  for  1969,  Agricultural  Economics  Report 

Number  247  (Washington:  U.S.  Government  Printing  Office,  1973). 
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in  our  newly  (!ev(»lopod  areas  ha^»  typically  been  low.  These  and  otl^er 
land  ii^e  trc»nds  were  doi  urnented  in  our  Fourth  Annual  Rc^porti^, 

However,  the  mo^t  n^cent  pattern  of  urbanization  han  not  been  as 
uniform  as  the  averapren  rniirht  suut^est.  Subdivisions,  more  than  ever, 
an*  lil;<»ly  to  differ  substantially  from  one  another.  One  mij^fit  be  a 
traditional  sintrle  family  home  sul^division,  a  second  a  hif?h  ^isity 
development  with  townhouses  anc)  hif^hrist*  apartm(»nts.  As  Fii^ure  i 
indicates,  multifamily  housin^r  is  bee  ominf?  increasingly  popular  in 
the  suburbs,  first  eweedint^  50  percent  of  all  suburban  housini^  units 
constructed  in  the*Nat,ion  in  1971. 

While  development  patterns  have  been  ( han^inp:,  local  officials 
and  the  public  have  become  more  concerned  about  the  (»conomic, 
environmerrtal,  and  social  costs  associated  with  the  urbarfization 
process.  High  taxea  to  pay  for  sei vices  to  new  residents,  conixestipn, 
silted  streams,  polluted  air,  and  the  destruction  of  unprotected  open 
space  and  natural  features  are  all  common  characteristics  of  rnany 
of  our  suburban  areas.  More  and  more  people  are  becoming  con- 
cerned about  these'costs  and  are  beginning  to  take  a  hard  look  at 
each  new  development  proposal  in  their  communities,  At  the  same 
time,  little  information  is  available  about  the  actual  magnitude  of 
these  costs  and  how  they  vary  among  alternative  development  types. 

This  year  the  Council  on  Environmental  ^hffiVity,  in  association 
with  the  Department  of  Housing  and  Urban  Development  and  the 
Environmental  Pioit-ction  Agency,  published  a  study.  The  Cms  of 

Hgura  1  ^ 

Housing  Starts  in  Metropoftan  Areas  Outside  Central  Cities 

1G0|-  * 
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Singte  family  units 


Multifemify  unitsi 


19B5    .  1970  1975 

'p/.uttitsmity  unite  havo  two  or  moro  dwelling  unita  per  building, 

ScurcO'  U.S.  Bureau  of  th«  Census  HousinQ  Authoriicd  by  Duildinrj  Pcnnits  and  Public  Contntcts. 
Various  Icsues. 
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One  important  recent  tx^nd  b  the  shift  in  new  development  from  oingic 
family  homeo  m  individual  lots  to  cluritered  and  multi-family  units  our. 
rounded  by  public  open  space.  These  photos  show  Levittown,  Long  Ifjiand, 
soon  after  it  was  built  over  20  years  ago,  and  a  modern  development^  of 
suburban  lownhouses.  i 


TabteS 

Types  of  Costs  Analyzed 


EeonomlG  Costs  (capital  and  operating) 


Environnriental  Effects 
Air  Pollution 
Water  Pollution,  Erosluit 
Noise 

Vegetation  and  Wildlife 
Visual  Effects 

Water  and  Energy  Consumption 


Residential  (capital  only) 
Open^.Space/Recreatlon,    .  ^ 
QchGOls 

Streets  and  Roads 

Utilities  (sewer,  water,  storm  drain* 


ager  gas,  electric,  telephone) 
PutHc  Facilities  and  Services 
(pollcs,  fire,  solid  waste  colledtlon. 
library,  health  care,  churches. 


Personal  Effects 

Use  of  Discretionary  Time 


general  government) 


Psychic  Costs 
Travel  Time 


.  Und 


Traffic  Accidents 
Crime 


Sprawl,  which  for  the  first  time  documents  many  of  these  costs  ai\d 
estimates  how  they  vary  among  different  patterns  of  land  develop- 
ment.^ The  study,  oriented  toward  new  housing  developments  on 
the  fringe  of  urban  areas,  considers  a  wide  rang^  of  economic,  en- 
vironmental and  social  effects  (see  Table  3)  associated  with  al- 
ternative development  patterns  on  both  the  neighborhood  and  the 
coj»m unity  level.  The  results  discussed  below  refer  to  two  types 
of^f«rototype  communitieSj  defined  as  follows : 

"Low  density  sprawl" — A  community  made  up  of  detached  single 
family  homes,  75  percent  sited  in  a  traditional  grid  pattern  and  the 
rest  clustered.  Neighborhciods  are  sited  in  a  "leapfrog"  pattern  with 
little  contiguity. 

"High  density  planned" — A  community  composed  of  40  percent 
6-story  highrise  apartments,  30  percent  walkup  apartments,  20  per- 
cent townhouses,  and  10  percent  clustered  single  family  homes.  AH 
of  the  dwelling  units  ar »  clustered  in  contiguous  fieighborhoods, 
much  in  the  pattern  of  a  high  density  "new  community." 

In  addition,  an  intermediate  pattern  including  both  traditional 
subdivisions  and  more  clustered  developments  and  in  many  sub- 
urban areas,  entitled  "combination  mix,"  is  included  in  the  figures 
for  illustrative  purposes.  The  following  sections  summarize  the  results 
of  the  study. 

Land  UsCi — ^As  indicated  above,  urbanization  consumes  significant 
amounts  of  land,  much  of  it  valuable  for  agriculture  or  wildlife.  The 
Costs  of  Sprawl  study  sKows  that  even  with  quarter-acre  lots,  the 
low  density  sprawl  commuhity  may  consume  over  one-half  an  acre 
per  dwelling  unit,  more  tlian  twice  as  much  land  as  the  high  density 
planned  community.  In  the  low  density  community,  much  of  the 
land  has  been  provided  with  such  infrastructure  as  roads  and  sewers 
but  has  been  left  vacant.  This  category  of  land,  "vacant,  improved, 
and  semi-improved,"  is  an  indication  of  the  amount  of  leapfrog- 
ging and  waste  of  land  that  occurs  within  a  development  pattern^ 
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Referred  to  by  iiilo  m  cutecoucnt  fi'^jrca  ^ 


Vac3r.i,  Luprsvsd  ond 


Figure  2,  shows  the  amount  of  land  assumed  to  be  used  for  different 
purposes  in  the  different  conmiunity  types, 

.Mthough  four  times  as  much  land  is  used  for  residential  purposes 
in  the  low  density  sprawl  community  as  in  the  high  density  planned 
community,  only  two-thirds  as  much  is  dedicated  to  public  open 
space.  (Note,  however,  that  if  backyards  are  included,  the  low  density 
sprawl  community  has  twice  as  much  as  public  and  private  land 
dedicated  to  open  space  as  the  high  density  planned  community.) 
The  amount  of  land^used  for  schools  and  other  public  buildings 
is  the  same  in  all  communities.  However,  the  high  density  community 
uses  only  aboul  half  as  much  Iknd  for  transportation  as  the  low 
density  community. 

Economic  Costs — Any  type  of  land  development  is  expensive,  but 
there  is  substantial  evidence  that  the  economic  costs  are  strongly 
affected  by  development  patterns.  In  teritis  of  total  public  and  pri- 
vate investment  cost  to  occupants,  taxpayers,  and  municipal  govern- 
ments, the  Coats  of  Sp4wl  study  found  that  the  high  density  planned 
community  costs  21  percent  less  than  the  combination  mix  corrimu- 
nity  and  44  percent  less  than  thejow  density  sprawl  community. 
The  largest  savings  are  in  the  cost  of  constructing  residential  dwell- 
ings, although  important  savings  are  also  attributable  to  reduced 
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Capital  Costs 
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Source:   Tho  Costs  of  Sprawl,  Executive  Summary,  p.3. 
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costs  for  roads  and  utilities  (about  55  percent  lower  in  the  high 
dAsi^ty  than  in  the  low  density  community) . 

Figures  3  and  4  summarize  the  investment  and  operating  costs 
for  the  three  communities  and  show  once  again  that  sprawl  is  the 
most  costly  development  pattern.  The  total  investment  costs  do  not 
include  the  cost  of  the  land;  that  is  indicated  separately  in  Figure  3. 
Figure  3  also  shows  the  difference  in  investment  costs  which  are 
borne  privately  (initially  by  the  developer)  and  publicly.  Not  only 
does  the  high  density  planned  community  cost  less  to  construct,  but 
a  lower  prpportion  of  the  development  cost  is  likely  to  be  borne  by 
government/ 

The  difference  in  operating  and  maintenance  (O&M)  costs  (see 
Figure  4)  is  less  noticeable  than  the  difference  in  investment  costs 
because  O&M  costs  are  related  more  closely  to  the  population  served 
than  to  „the  patten^f  development.  However,  the  higher  density 
conimunities  are  again  somewhat  less  dostly  in  terms  of  the  tptal  op- 
erating and  maintenance^  costs  and  in  the  costs  paid  by  government.® 
Many  of  the  conclusions  reached  ip  this  community  level  analysis 
are  applicable  to  an  entire  metropolitan  area.  Planning  and  increased  * 
density  can  reduce  costs.  This  is  borne  out  by  results  of  a  well-known 
^  analysis  of  the  economic  impli<::ations  of  the  new  town  of  Columbia, 
'  Maryland,  summarized  in  Figure  5>  The*  analysis  was  concerned 
with  alternative  development  patterns  in  Howard  County,  which 
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Source:   Tha  Costs  of  Sprawl.  ExccutixpSummafy,pA. 

lies  southwest  of  Baltimore.  Three  development  patterns  were  ai{a- 
lyzed  :  (1)  random  growth  along  the  sprawl  patterns  which  had  al- 
ready begun;  (2)  concentrated  development  in  a  new  planned -city; 
and  (3)  a  new  planhed  city  in  association  with  continued  random 
•growth.  Continued  sprawl  was  significantly  more  expensive^  than 
either  of  the  alternatives. 

A  1968  study  of  the  Sdn  Francisco  region  focused  on  the  other 
side  of  the  .urbanization  process,  namely  the  cost  of  preserving  open 
space.^  Using  a  housing  location  and  land  use  model,  the  study 
investigated*  the  implications  in  terms  of  settlement  patterns  and 
economic  costs  of  preserving  large  tracts  as  open  space,  with  all 
anticipated  development  occurring  in  unpreserved  areas. 

The  results  of  the  study  indicated  that  such  large-scale  land 
preservation  might  well  piake  sense  economically  as  well  as  envi- 
ronmentally. The  purchase  price  of  open  space  actually  exceeded  by 
savings  in  public  facility  costs  that  derived  from  more  compact 
development.^ 

These  and  other  studies  indicate  that  the^e  may  well  be  substan- 
tial cost  savings  involved  in  exerting  more  community  control  over 
the  type  of  development  and  the  pattern  of  urbanization.^  The  pds- 
sibility  of  such  savings  has  stimulated  cities  such  as  San  Die^o, 
California,  and  Boulder,  Colorado,  to  seriously  analyze  their  long- 
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The  Costs  of  Sprawl  study  shows  that  leapfrog  subdivision  patterns  such  as 
that  shown 'here  are  significantly  more  costly  to  communities  than  carefully 
planned  extensions  into  undeveloped  areas  immediately  jidjaccnt  to  already 
urbanized  areas.  ' 

term  growth  options  and  the  associated  economic  implications.*® 
We  can  expect  to  see  this  trend  continue. 

Environmental  Costs — Urbanization  also  generates  substantial  en- 
vironmental costs.  One  of  the  Nation's  mpst  difficult  problems,  for 
instance,  is  the  control  of  air  pollution  in  our  urban  areas.  The  Costs 
of  Sprawl  analyzed  air  pollution  from  two  major  sources:  automo- 
biles and  residential  heating.  Here  again,  the  amount  of  air  pollu- 
tion is  strongly  affected  by  the  development  pattern.  Higher  density 
development  requires  less  energy  for  heating,  and  high  density  and 
well-planned  communities  require  considerably  less  automobile  use. 
Overall,  the  high  density  planned  community  generates  about  45 
percent  less  air  pollution  than  the  low  density  sprawl  community 
housing  the  same  number  of  people  (Figure  6) .  The  simple  clustering 
of  houses  alone  can  reduce  the  amount  of  air  pollution  from  automo- 
biles by  20  to  30  percent."        \  /  ^ 

On-  the  metropolitan  area  scale,  several  recent  studies  have  also 
indicated  that  air  pollution  can  be  affected  by  broader  patterns  of 
urbanization.  There  is,  for  instance,  a  strong  relationship  between 
automobile  use — and  therefore  pollution  emissions — and-^land  use 
and  urban  form.*^  Urban  form  can  also  affect  the  way  in  which 
pollutants  disperse,  thus  affecting  air  quality  even  beyond  any  impact 
on  the  quantity  of  pollutants^  emitted." 
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Howard  County,  Maryland:  Land  and  Public  Service 
Costs  for  Alternative  Development  Patterns^ 
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^Guntulativo  costs  from  10C5  to  t005, 

Sourco:  Howard  bounty  PtomimgCommJcaion.Woivj/i/Cby/jfy.  /555(1907).  ^ 

With  respect  to  the  problem  of  water  pollution,  several  studies 
have  cfocymented  adverse  impacts  on  water  quality  from  land  devel- 
opment, quite  aside  from  the  generation  of  wastewater  by  new  resi- 
dential or  industrial  development.  Urbanization,  for  example,  results 
in  substantially  increased  amt)unts  of  stormwater  runoff,  which  leads  ; 
to  high  pollution  loads  and  erosion  of  exposed  soil.  j 

A  recent  study  undertaken  for  the  Council  on  Environmental 
Quality"  indicates  that  stormwater  runoff  is  a  major  source  of 
water  pollution  in  urban  areas.  Comparing  stormwater  runoff  with 
wastes  processed  by  municipal  sewage  treatment  plants,  runoff  be- 
comes the  major  source  of  pollution  In  most  cities  as  soon  as  second- 
ary treatment  (85  percent  BOD  removal)  of  municipal  wastes  is 
achieved.  It  will  also  be  the  major  source  of  settleable  solids,  patho- 
gens, and  bacteria  and  a  major  contributor  oLsuch  toxic  pollutants 
•as  lead  and  mercury.  ^ 

Figure  7  shows  water  pollutants  generated  by  different  community 
development  patterns.  The  type  of  housing  has  no  effect  on  the 
amount  of  sanitary  sewage  generated,  since  this  is  a  function  of  popu- 
lation.^°  More  pavement  and  less  vegetation  result  in  increased  storm-* 
water  runoff,  and  soil  erosion  will  occur. 

Air  and  water  pollution  are  not  the  only  environmental  problems 
associated  with  urbanization.  Noise  caused  primarily  by  air  and 
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Figuni  6 

Community  Cost  Analysis 
Annual  Air  Pollution  Emissions 


Saurco:   Tfjo  Costs  of  Spfjwi:  Exccutivo  Summary.^A. 

highway  transportation  is  difficult  to  abate,  although  its  impacts 
can  be  reduced  by  providing  for  c/jmpatible  land  uses.^°  Proper  plan- 
ning is  also  the  key  to  conserving  open  space  and  preserving  unique 
natural  areas  as  well-as  creating,  visually  attractive  development. 

Higher  densities  provide  the  planner  with  greater  opportunity  to 
mitigate  many  of  the  environmental  costs  associated  with  develop- 
ment. Ho^vever,  increased  density  also  concentrates  noise-generating 
activities  and  puts  added  demands  on  the  design^r^  create  aestheti- 
cally pleasing  environments.  It  is  also  tru^xtnat  higher  densities, 
altfe^gh  generating  less  air  and  water  ^r^ution  per  dwelling  unit, 
concentrate  these  emissions  in  a  smaller  area.  This  results  in  a  some- 
what»  higher  amount  of  pollution  generated  for  a  given  developed 
area.    ^  *  ' 

Similar  environmental  effects  are  related  to  the  urbanization  pat- 
tern for  the  broader  metropolitan  area.  A  general  compactness  of  de- 
velopment results  in  lower  pollution  levels.  One  recent  study  com- 
pared U.S.,  urban  areas  which  tended  to  have  a  high  orientation 
towards  the  central  city  (typically  with  high  core  city  densities 
and  a  radial  transpprtation  network)  with  other  more  dispersed 
U.S.  urban  areas.^^  The  former  have  more  intensive  use  of  land 
overall,  lower  percentages  of  land  devoted  to  residential  and  com- 
mercial development,  more  open  space,  and  better  opportunities 


Figure  7  •  ^ 

Community  Cost  Analysis 
Annual  Water  Pollution  Generation 


Source:     Thff  Coats  of  Spravjl   £xccuttvo  Summary,  q  5. 
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to  abate  air  and  water  pollution.  The  study  goes  on  to  conclude, 
"All  trends  point  in  the  same  direction:  increasing  si2e,  increasing 
dispersion,  and  increasing  automobile  usage  are  producing  the  very 
urban  forms  and  land  use  patterns  that  will  increase  rather  than 
decrease  environmental  pollution." 

• 

Energy  Costs — Urbanization  in  its  various  foijns  can  also  affect 
the  demands  placed  on  energy  and  other  scarce  natural  resources. 
Over  half  of  our  total  energy  consumption  occurs  in  the  transpdrta- 
'  tion  and  residential  sectors^  both  of  which  are  significantly  affected  by 
housmg^ypes  and  development  patterns.  The  interrelationships  be- 
tween energy  consumption  and  development  begin  at  the  design  and 
construction  of  the  individual  building  and  continue  through  the 
whole  pattern  of  metropolitan  area  development. 

The  aniount  of  energy  consumed  by  stoves^  appliances;  and  light- 
ing is  eSseAtially  constant  among  housing  types,  any  variation  being 
related  to  (ijifferent  family  sizes  or  to  diffefrent  floor  areas.  However, 
the  major  sobi;cp  of  energy  consuitiption  is  in  cooling  and  heating  the 
house,  and  this  is^ffected  by  the  type  of  dwelling  unit.  Highrise  apart- 
ments are  estimated  to  consume  about  44  percent  less  energy  per 
^dwelling  unit  for  all  "residential"  purposes  than  detached  single 
family  houses.  ( See  Figure  8. ) 
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Poor  planning  and  inadequate  controls  on  urban  fringe  development  can  be 
costly  to  the  community  and  to  the  natural  environment.  The  photon  show 
^he  effects  of  erosion,  runoff,  and  sedimentation  in  Nebraska  and  Maryland. 
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Gourco:   ThDCozaof Sprawl:  BxccutivoSumimry,^.^. 

The  community  development  pattern  can  also  have  significant 
impacts  on  energy  consumption  through  affecting  how  much  auto- 
mobiles a^e  used.  Results  from  The  Costs  of  Sprawl  and  other  studies 
indicate  that  better  planning,  clustering,  and  higher  density  can  all 
significandy  reduce  reliance  on  auto  travel  in  terms  of  number  of 
trips  taken,  number  of  miles  driven,  and  amount  of  time  spent  in  a 
car,  as  indicated  in  Figure  9.^^  These  relationships  hold  true  even 
when  the  amount  of  energy  consumed  in  commuting  to  work  is  ex- 
cluded, since  commuting  may  not  be  directly  affected  by  the  develop- 
ment pattern  of  the  residential  community.  The  resisting  energy- 
savings  are  indicated  in  Figure  8.  Increased  density  also  reduces  the 
amount  of  transportation  required  for  the  delivery  of  urban  goods 
and  services,  as  indicated  in  Figure  10.*^ 

There  are  additional,  and  perhaps  even  more  important,  savings 
in  auto  use  (and  therefore  energy  consumption)  related  to  the  pat- 
tern of  urbanization  at  the  metropolitan  area  level.  Certain  'metro- 
politan configurations  may  result  in  reduced  commuting  and  shorter 
automobile  trips  for  shopping,  recreational  activities,  etc."^  and  in- 
crease the  viability  of  public  transit.  Even  on  the  neighborhood  level, 
transit  can  more  efficiently  service  better-planned,  clustered  develop- 
ments than  those  that  are  diffuse  and  random.  For  the  same  reason, 
the  clustering  of  employment  becomes  important.  Present  urban' 
growth  patterns  work  against  the  use  of  public  transit  because  both 
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Figure  9 
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Automobile  Use  Related  to  Community  Development  Pattern 
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Figure  10 

Use  of  Trucks  Related  to  Residential  Density 
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residential  areaa  and  employment  centenj  are  dispelled  throughout 
the  suburbs  and  on  the  urban  fringe,  where  they  are  not  easily  served. 

Water  Use — Water  is  another  valuable  natural  resource  whose  uce 
may  l)e  significantly  affected  by  urbanization.  In  come  parts  of  the 
country,  excessive  urbanization  in  water-short  areas  {e.g.,  Southern 
California)  •  has  required  substantial  importation  of  water  supplies. 
THfe  amount  of  watipr  consumed  ift  cooking,  drinking,  and  the  like 
is  not  affected  by  either  planning  or  density.  However,  water  for 
lawns  is  affected  by  both."^  For  this  reason,  clustering  alone  can  save 
6  percent  of  total  winter  consumption  and,  as  indicated  in  Figure  11, 
overall  high  density  planned  development  requires' only  65  percent 
as  much  water  as  the  lo^v  density  sprawl  development. 

Social^  Costs — ^Many  personal  and  social  considerations  are  as- 
sociated with  patterns  of  urbanization,  quite  aside  from  the  economic 
and  environmental  costs  already  discussed.  These  social  effects  are 
difficult  to  estimate.  They  are  also  strongly  affected  by  the  particular 
quality  of  planning  and  dwelling  unit  design.  As  noted  eariier,  good 
planning  and  clustering  can  reduce  travel  times  by  conveniently 
locating  commercial  and  public  facilities  in  relation  to  residential 
areas.  Apartments  aqd  other  hi^h  density  housing  require  less  time 
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for  home  maintenance  than  single  family  homes.""  Good  planning  can 
also.reduce  the  number  of  traffic  accidents."^ 

The  relationohip  of  other  social  effects  to  ^housing  types  or  devel- 
opment patterns  is  less  clear.  Denser  developments,  particularly  those 
v/ith  a  high  proportion  of  rental  units,  seem  to  be  characterized  by 
less  friendliness  among  neighbors  than  less  dense  forms."^  People 
also  seem  to j^fer  to  own  their  own  land  and  to  have  private  space 
surrounding  their  home.  Furthermore,  there  is  some  indication  that 
denser  developments  have  higher  crime  rates,  although  it  is  impos^ 
sible  to  separate  the  effects  of  the  physical  housing  on  these  statistidb^^ 
from  the  numerous  socioeconomic  factors  affecting  crime,  and  the 
question  of  design  from  the  question  of  density."^' 

Opinion  surveys  have  indicated  that  Americans  prefer  to  live  in 
a  rural  or  semirural  setting,  but  many  also  prefer  to  have  ready 
access  to  .  the  services  and  other  amenities  associated  with  urban 
areas."^  Given  the  size  of  most  urban  areas,  these  preferences  are 
clearly  incompatible.  However,  the  provision  of  compact  neighbor- 
hoods and  communities  interspersed  with  readily  accessible  open 
space  throughout  the  urban  area  may  provide  an  acceptable  com- 
promise for  many.  Present  tends  in  new  housing  indicate  a  growing 
willingness  to  live  in  such  an  environment.  ^ 

Other  social  issues  which  must  be  addressed  in  analyzing  the 
effects  of  urbanization  include  emJ>loyment  opportunities,  racial  dis- 
tribution, low  income  housing,  and  cultural  and  educational  pro- 
graiyis.  Many  aspects  of  traditional  urban  ^owth  patterns  in  the 
United  States  appear  to  be  working  against  articulated  goals  in  thqge 
areas.  Would  other  patterns  be  more  compatible,  with  these  goals? 
Are  these  issues  best  addressed  on  the  regional  or  on  the  local  level? 
If  the  latter,  how  can  we  insure  that  the  broader  goals  of  society 
will  be  satisfied  by  local  decisions? 

We  need  to  learn  a  great  deal  more  about  the  relationships  between 
land  use  patterns  and  social  goals.  Is  this  because  the  pattern  of  land 
use  reflects  the  general  state  of  our  society,  or  is  it  because  the  way 
we  use  our  land  helps  determine  that  state?  There  is  increasing 
concern  that  the  latter  may  be  true. 

Balancing  Cost$ — ^The  foregoi^ig  analyses  show  that  different  types 
and  patterns  of  urbanization  can  have  significantly  different  impacts 
on  economic  costs,  environmental  costs,  natural  resource  consump- 
tion, and  personal  costs.  The  Costs  of  Sprawl  study  indicates  that 
on  neighborhood  and  community  levels,  for  a  given  number  of 
dwelling  units,  many  of  these  costs  can  be  reduced  by  better  planning 
and  increased  density."^  However,  it  should  be  emphasized  that  these 
results  should  not  be  interpreted  as  recommending  one  type  of  de- 
velopment over  another;  too  many  costs  and  benefits  have  not  been 
included,  among  them  those  associated  with  personal  preferences  and 
those  related  to  the  revenues  generated  by  different  development 
types.^®  Nor  should  the  results  be  considered  to  be  directly  applicable 
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to  any  specific  development,  either  existing  or  proposed.  The  fea- 
tures of  a  particular  site,  community,  or  region  need  to  be  addressed 
individually. 

Much  still  remains  to  be  learned  about  these  costs.  In  the  mean- 
time, development  proposals  are  being  made  and  approved.  Thfe 
urbanization  process  is  continuing.  Implicitly  tradeoffs  are  being 
made  among  the  various  types  of  costs^j^^ich  have  been  discussed  in 
this  section.  While  there  is  no  general  methodology  available  for 
rigorously  assessing  these  complex  tradeoffs — for  making  an  inte- 
grated analysis  of  economic  costs,  envirorhnental  costs,  social  effects, 
energy  conumption,  and  personal  prefp^ences — progress  is  being 
made  through  studies  such  as  The  Costs  of  Sprawl. 


Leisure  Homes  and  Recreational  Development 

As  incomes  and  leisure  time  have  increased  over  recent  years,  there 
has  been  a  growing  demand  for  recreational  facilities  in  rural  areas. 
Out  of  this  demand  have  come  the  phenomena  of  leisure  home  and 
recreational  lot  developments — high  density  developments  in  rural 
settings.  These  phenomena  create  the  same  typeo  of  costs  as  the  forms 
of  urbanization  described  above.  With  recreational  developments,  in 
fact,  the  long-term  costs  of  development  to  both  property  owners  and^ 
the  public  may  be  greater  than  in  most  urban^reas,  and  there  may 
be  more  urgent  need  for  effective  control!  / 

Leisure  home  developments,  of  course,  are  not  a  new  phenomenon. 
The  Florida  east  coast.  Cape  Cod,  Estes  J*ark,  and  Lake  Tahoe  have 
been  the  sites  of  second  "home  construction  for  many  decades.  Orig- 
inally, thpse  homes  were  owned  almost  exclusively  by  wealthier  Amer- 
icans, and*  houses  were  often  expensive  and  built  on  large  sites. 

The  more  recent  boom  in  second  homes  and  recreational  lots  has 
involved  a  far  broader  stratum  of  society.  Increased  affluence  has 
given  more  Americans  the  opporturiity  and  desire  to^^^tain  such 
properties  for  themselves!  This,  combined  with  a  widespread  belief 
in  the  profitability  of  investment  in  land  and  reinforced  by  favorable 
income  tax  laws,  has  provided  the  ingredients"  for  the  recreational 
land  and  leisure  home  boom.  The  iots  are  smaller,  the  houses  are 
more  spare  than  traditional  summer  homes,  and  demand  is  many 
times  greater  than  it  was  even  a  few  years  ago.  Today  approximately 
3.4  million  American  families  own  second  homes.  Including  owners 
of  recreational  Idts,  a  total  of  5  to  7  million  American  families  are 
estimated  to  own  recreational  properties  of  some  kind.^^ 

Table  4  presents  a  number  of  characteristics  of  households  own-^ 
ing  leisure  homes.  It  shows  clearly  that  these  homes  are  no  longer 
the  province  of  the  very  wealthy.  They  are  owned  by  families  some- 
what wealthier  and  somewhat  older  than  the  average  but  still  com- 
prising essentially  a  cross  section  of  society.  (Corresponding  infor- 
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Tibl#4 

Selected  Characterisfics  of  U.S.  Leisure  Home  Owners  and 
Total  U.S.  Population V 


CHQfactorlctIc 

Percent  of 
□11 
house- 
holds 

Percent  of 
leisure 
home 
owners 

* 

Leisure 
home 
owners  as  a 
percent  of 
total  house- 
holds 

Annusi  fsniily  incoms 

29.4 

18.8 

2.9* 

^«>,uuu  to  >ii,i7yy 

30.9 

24,5 

3,6 

22.6 

23,7 

4.7 

13.2 

20.9 

7.2 

^nOfKiuu  or  iTioru 

3.9 

12,1 

14.1 

Vstus  of  primary  horns 

I.0S3  Irian  ^iu^UUU 

41.3 

31.3 

3.4 

20.2 

ir-s 

4.0 

con  nnn     co^i  onn 

14.7 

13.5 

4.1 

C9c^  nnn  *n  cq^i  qqq 

14.1 

18.1 

5.8 

6.5 

10.7 

7.4 

$50»000  or  n3oro 

8.6 

12.2 

Tsnurs  of  primary  homa 

r 

Owned       Ct  . 

59.3 

f  <3. 1 

Rented 

35.4 

CO'Op  or  condominium 

0.5 

1.1 

1 1 .0 

Other 

4,8 

'"a  1 

Primary  rasldanca 

Inside  SMSAs 

/  69.1 

68.0 

Central  city 

'  .  34.1 

31.0 

4  1 

Urban  balance 

24.7 

A  Q 

Remainder 

10.4 

10  8 

uuisiae  oMbAs 

30.9 

32.0 

4.7 

tiroan 

75.1 

75.2 

4.5 

Rural 

24.9 

24.8 

4.5 

Rural-nonfarm 

20.0 

20.3 

•4.6 

Rural""form  •  * 

4,9 

4,5 

4.1 

Pinr*o«  in  nnn      Rn  nnn 

20.4 

21.9 

4.3 

Aga  of  haad  of  housahotd  * 

Loss  than  25  yooro  f 

7.1 

4.0 

2.5 

25  to  34  yoars  ^ 

21.0 

10.0 

2.1 

35  to  44  yoors 

21.2 

18.5 

3.9 

45  to  54  years 

20.1 

25.9 

5.0 

55  to  64  yeoro 

17.5 

22.7 

*  5,9 

65  years  or  older 

13.1^ 

18.9 

6.5 

Family  stza 

1  person 

17,6 

13.3 

3.4 

2  persons 

29.6 

35.0 

5.3 

3  persons 

17.2 

18.1 

4.7 

4  or  5  persons  ^ 

25.2 

24.8 

4.4 

6  or  more  persons 

10,4 

8.8 

3.8 

Source:  Richard  L.  Ragatz  AccociatQC,  Recreationai  Proporiies:  An  Analysis  of  tho 
Markets  for  Privatoiy  Owned  Recrcationat  Lots  and  Loisuro  Homos  (bprtngfield.  Va.: 
National  Technical  Information  Sorvico,  1974). 

mation  about  owners  of  recreational  lots  is  not  available,  although 
there  is  evidence  that  they  tend  to  be  less  affluent.) 

The  material  on  leisure  homes  and  other  recreational  properties 
was  obtained  from  a  study  on  leisure  homes  undertaken  by  the 
American  Society^  Planning  Officials  for  the  Council  on  Environ- 
mental Quality  in  association  with  the  Department  of  Housing  and 
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Urban  Development  and  the  Appalachian  Regional  Commission.^^ 
The  study  indicates  the  importance  of  distinguishing  between  two 
separate  aspects  of  the  phenomenon:  (VI)  the  purchase  of  recrea- 
tional lots,  which  are  usually  part  of  largd  subdivisions  of  plotted  land 
where  few  of  the  lots  may  ever  be  developed ;  and  { 2 )  the  ov/nership 
of  leisifte  homes,  which  may  be  built  by  the  owner  in  a  subdivision  or 
on  a  separate  site,  or  built  in  large  numbers  by  a  developer. 

Recreation  lot  sales  often  result  from  mail  solicitation  or  tele- 
phone calls,  and  many  buyers  sign  sales  contracts  v/ithout  ever  seeing 
the  land.  The  Interstate  Land  Sales  Act  requires  most  lot  sales  in 
interstate  commerce  to  be  registered  with  the  Offlce  of  Interstate 
Land  Sales  at  the  Department  of  Housing  and  Urban  Develop? 
ment.  Tabl6  5,  showing  the  regional  breakdown  of  projects  so  reg- 
istered, and  Table  6,  showing  leisure  homfes  by  region,  indicate  a 
heavy  concentration  of  lots  in  the  South  and  in  the  West.  Six 
states — Florida,  Texas,  California,  Nev/  Mexico,  Arizona,  and  Colo- 
rado— contaiit  over  80  percent  of  the  acreage  in  registered  recrea- 
tional  lot  sales  projects. 

These  figures  demonstrate  that  recreational  land  and  leisure  home 
developments  have  become  very  important  in  the  tlnited  States. 
With  them  have  come  a  host  of  problems.  Some  problems  are  con- 
sumer-related>  such  as  fraudulent  advertising  and  high  pressure  sales 
tactics  used  to  take  advantage  of  naive  buyers.  Attempts  are  being 
made  to  curb  these  unethical  practices  through  implementation  of 
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Recreational  Properties  Registered  with  the  Office  of 
Interstate  Land  Sales 


Acres  in  projects 

Lots  in  projects 

Per  100 

Per  100 

Total 

acres  of 

Total 

families 

region's 

in  region 

area 

Unit«^  SUt9t  « 
NsrthMSt 

7,14«,229 

0.5 

3,375,121 

o 

5.3 

231^555 

0.2 

133,671 

0.9 

New  England 

77,251 

0.2 

36.766 

1.0 

Middle  AtlantIcA 

154.304 

0.2 

96.905 

0.8 

N«fth  Central  \) 

279,214 

0.1 

224,M6 

1.3 

East  North  Central 

168,634 

0.1 

132,389 

l.l 

West  North  Central 

110.580 

0.04 

92.497 

1.8 

S«uth 

3,370,140 

1.0 

2,037,906 

10.6 

South  Atlantic 

2.243.119 

1.4 

1.113.146 

11.8 

^'      East  South  Central 

127.291 

0.1 

123.022 

3.2 

West  South  Central 

999.730 

0.4 

801,740 

13.5 

Wast 

3,265,320 

0.8 

979,356 

6.6 

Mountain 

2,489,408 

0.9 

750.270 

29.8 

Pacific 

775,912 

0.6 

229,086 

2.6 

.   Source:  Richard  L.  Ragatz  Associates,  supra  Table  4,  pp.  84,  87.  500. 
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U.S.  Leisure  Homes  by  Region,  1970 


Region 

• 

Total 
housing 
units 

Leisure 
homes  * 

Percent  of 
all  housing 
units  in 

rfiolnn 

Percent  of 
all  leisure 
homos  in 

Llnit(}rt^tnt»s 

2,143,434 

3.1 

lOOiw 

o'7^  sine 
£.^1  ,ouo 

5^5 

10.4 

MIHHIrt  Atlantic  U 

15.£ 

'  North  CsntrsI  J 

19,018,773 

667,148 

3.5 

3K1 

East  North  Cenjnjj 

13,323,755 

421,225 

3.2 

West  North  c/ntral 

5,695,018 

245,923 

4.3 

^.5 

South  . 

20,730,508 

631,242 

3.0 

29.5  . 

South  Atlantic 

9,970,059 

287^74 

2.9 

13^4 

Cast  South  Cohtral 

4,184,006 

127,039 
216,829 

,  3.0 
3.3 

5.9 

•     West  South  Central 

6,576,443 

10.1 

Wtst 

12,026,859 

288,254 

2.4 

13.5 

«  Mountain 

2.762,783 

115,901 

4.2 

5.4 

Pacific 

9,264.076 

V 

172,353 

1.9 

.  8.0 

>  '  'Leisure  Homes"  are  enumeratec^by^comblnlng  the  Bureau  of  the  Census  cate- 
gories "J?ural  Seasonal  Vacant"  and  "Other  Ri3f?al  Vacant"  This  combination 
basically  includes  housing  units  w^ich  are  intended  for  occupancy  during  only 
certain  seasons  of  the  year. 

Source:  Ri;,nard  L.  Ragatz  Associates,  supra  Table  4.  p.  91. 


the  Interstate  Land  Sales  .\ct  at  the  Federal  level  and  through  simi- 
^  lar  laws  in  some  states.  '  ' 

Other  problems  arise  because  such  development  brings  what 
amounts  to  instant  urbanization  to  rural  communities — communities 
where  local  governments  have  little  experience  with  the  impacts  of 
large-scale  development  and  few  land  use  controls  or  regulatory 
bodies  to  deal  \vith  them. 

Many  leisure  homes  are  being  built  in  subdivisions  that  differ  lit- 
tle in  appearance  from  typical  milddle  income  suburban  develop- 
ments. Yet  they  are  often  built  to  much  lower  standards.  If  the 
home  remains  a  summer  weekend  retreat,  this  may  not  create  serious 
problems.  But  experience  shows  that  seasonal  homes  are  often  con- 
verted into  ypar-round  homes  and  leisure  home  developments  into 
permanent  communities.  This  process  may  take  a  few  years  or,^ec- 
ades,  depending  on  the  proximity  of  the  homes  to  urban  employment 
areas.  In  the  mountains  of  northern  Virginia,  some  homes  in  rec- 
reational subdivisions  are  being  occtipied  a^  first  homes  from  the 
time  they  are  built,  with  their  occupants  commuting  two  hours  or 
more  to  jobs  on  the  f^nges  of  \Vashington  and  Baltimore. School 
buses  can  be  seen  serving  these  developments  soon  after  the  first 
houses  go  up.  In  short,  the  leisure  home  subdivision  of  today  is  likely 
to  become  tlie  permanent  settlement  or  suburb  of  tomorrow  and 
should  be  viewed  as  an  early  form  of  urbanization.. 


This  being  true,  it  is  necessary  for  a  community  to  consider  very 
carefully  what  development  standards  are  appropriate  for  Jtliese  sub- 
divisions, particularly  in  communities  with  little  growth  experiencm. 
where  officials  are  not  equipped  to  cope  with  rapid  growth  an#^ 
change.  Many  rural  conmnunities  initially  welcome  second  home  de- 
velopments in  the  expectation  that  they  will  provide  property  tax 
revenue  and  income  ^or  the  local  economy.  They  usually  do,  but 
•  they  also  create  costs.^  Local  governments  often  end  up  bearing  the 
cost  of  increased  demands  the*  developments  place  on  such  public 
services  as  fire  and  police  protection,  road  maintenance,  water  supply, 
solid  waste  disposal,  and  sewers.  As  teng  as  recreational  subdivisions 
remain  seasonally  occupied,  these  costs  are  likely  to  be  lower  than 
the  property  tax  revenues  generated  by  the  development.  However, 
as  soon  as  residences  become  permanent,  costs  to  the  host  communi- 
ties will  rise  rapidly  as  schools,  medical  facilities,  and  other  public 
services  are  required.  ,        "    '  , ,  v 

The  eventual  public  costs  will  be  particularly  high  if  the  develop- 
ment was  originally  built  to  low  standards.  Septic  fields  may  have  to 
be  replaced  by  a  sewer  system ;  poorly  constructed  roads  may  have  to 
be  rebuilt.  Replacing  such  facilities  is  very  expensive,  ofien^  more 
expensive  than  building  adequate  facilities  at  the  time  of  the  initial 
development.  j 

Not  only  will  the  cos^s^  low  quality  development  be  higher  to  the  ^ 
government,  but  they  wiu"  also  be  higher  to  the  homeowners.  In- 
adequate insulation,  poor  drainage,  and  insufficient  heating  capacity 
may  be  small  problem's  during  summer  weekends,  but  they  become 
^major  concerns  at  other  times  of  the  year. 

The  developments  may  also  create  serious  environmental  problems, 
although  many  of  these  can  be  avoided  by  careful  design  and  review. 
Inadequate  septic  systems  can'  pollute  streams  or  aquifers  and  thus 
cause  public  health  problems.  Serious  erosion  can  clog  streams  wil!h 
silt.  Demarid  for  water  can  overtax  local  supplies.  These  environ- 
mental problems  can  cause  particular  difficulty  because  the  most 
desirable  sites  for  recreational  developments  are  often  in  fragile  envi- 
ronments unsuitable  for  housing  development,  s^h  as  steep  moun- 
tain slopes,  coastal  dunes,  or  marshes.. 

In  addition  to-such  environmental  problems,  the  developments  also 
present  potential  c^flicts  with  public  recreation  ^oa.\s.  The  crowd- 
inpf  of  se^.^onal  homes  along  the  coast  or  around  the  shore  of  a  lake 
often  denies  access  to  those  resources  for  public  recreation.  And  .de- 
veloping lar^  adjacent  to  national  parks  and  forests  guarantees  the 
owners  thajir^hey  will  always  have  ready  access^  to  natural  areas,  but 
it  prohibits  the  later  expansion  of  public  land  holdings  for  the  benefit 
of  the  general  public.        '  * 

Many  of  these  problems  are  very  similar  to  those  faced  in  urban 
areas.  The  CEQ's  study  of  second  homes,  mejitioned  above,  will 

25 


attempt  to  help  rural  conHnunities  in  dealing  with  proposed  d^lop- 
ments.  One  specific  product  of  the  study  is  an  impact  evaluation 
handbook  for  local  officials  to  use  in  assessing  the  costs  and  benefits 
of  proposed  recreation  developments. 

a 

How,  Where,  and  When? 

The  discussion  of  the  urbaniza^tion  process  at  work  in  the  United 
States  indicates  that  we  are  just  beginning  to  understand  the  sig- 
nificant environmental,  economic,  natural  resource,  and  social  im- 
plicafions  of  development  patterns  in  our  cities  and  outlying  areas. 
While  we  are  nowhere  near  developing  a  truly  accurate  methodology 
to  foretell  these  implications  in  a  given  case,  we  have  learned«that 
some  long-held  beliefs  about  the  development  process  need  te^aB^ 
seriously  questioned. 

In  part  this  is  due  to  changing  times  and  new  information  available 
about  our  society.  It  is  striking  to  realize,  for  example,  that  more 
multifamily  housing  units  than  single  family  housing  units  have  been 
built  in  our  suburbs  tince  1971.  And  with  the  recent  boom  in  rdcrea-' 
tional  lots'and  seasonal  homes  has  come  the  participation  of  a  much 
broader  spectrum  of  society  than  could  have  been  anticipated,  so 
that  today  such  landowners  are  a  virtual  cross  section  of  our  whole 
society.  Both  of  thesej^nds  are  ^ery  important  to  the  way  our  land 
^wilLbe  used  in  coming  years. 
\In  part,  the  need  to  question  earlier  assumptions  rests  on  a  growing 
realization  that  some  of  these  assumptions  were  wrong,  or,  at  best, 
seribus  oversimplifications.  It  can  no  longer  be  assumed  that  single 
family  homes  are  the  cheapest  and  most  efficient  development  pat- 
.  tern  for  localities  on  the  urban  fringe.  The  saVJngs  in  public  costs 
from  higher  density  development,  and  the  payoff  from  planning 
programs  which^et  aside  open  space  and  provide  public  facilities  as 
part' of  a  rational  plan  established  for  the  benefit  of  the  whole  com- 
munity, are  becoming  clearer  and  clearer.  Nor  can  the  savings  in 
energy  consumption  and  the  ability  to  reduce  pollution  levels  through 
improving  the  pattern  of  urbanization  be  overiooked.  These  issues 
are  ^cmally  important  in  areas  impacted  by  second  homes  and  recrea- 
tionai^l^^ales.  The  long-term' economic  and  environmental  impacts 
on  the  community  are  becoming  increasingly  difficult  to  brush  aside 
in  ^he  rush  to  invite  developers  with  their  premise  of  new  tax  reve- 
nue^ and  economic  growth. 

None  of  this  should  lead  us  to  conclude  that  growth  is  wrong  or 
that  land  development  should  not>occur.  On  the  contrary,  the  market 
will  dejg^nd  new  housing  and  new  recreation  opportunities  for  a 
popuTation  that,  (jven  at  current  low  birth  rates,  will  continue  to 
expand  (for  at  least  the  next  few  decades)  and  become  more  affluent. 
The  issue  is  not  growth  or  no  growth.  Rather,  it  is  how  and  where 
and  unciW  what  conditions  gro\yth  should  occur.  The  sections  which 
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follow  deal  with  this  issue,  first  by  identifying  major  stimulants  to  \ 
development  and  then  by  discussing  growth  control  mechanisms' 
available  to  communities. 


Development  Stimulants 

What  causes  development  to  occur  in  a  particular  location,  in  a 
particular  pattern,  and  at  a  particular  time?  In  the  past  these  would 
have  been  considered  academic  questions.  The  answere  would  be 
interesting,  perhaps,  but  of  little  importance  to  public  policy.  We 
accepted  development  as  something  that  occurred  naturally.  The 
major  concerns  of  government  agencies  were  to  see  that  development 
-vwas  well  nourished  with  infrastructure  and  that  it  did  not  upset  the 
fiscal  viability  of  the  community.  This  is  no^  longer  the  case.  As  we 
become  more  concerned  about  where,  how,"  and  when,  we  become 
increasingly  interested  in  the  question  of  why.  ^ 

There  are,  of  course,  a  very  large  number  of  factors  that  interact 
to  influence  development  decisions.  Many  of  these  factor— for  in- 
stance, the  state  of  the  economy  and  the  rate  of  population  growth  

cannot  be  significantly  influenced  by  governments  at  the  local  level 
where  most  control  over  land  use  is  exerted.  But  we  are  beginning  to 
realize  that  it  is  possible  to  identify  major  stimulants  to  growth  which 
can  be  controlled,  and  we  are  beginning  to  learn  how  tQ  predict  some 
consequences  of  these  stimulants  before  they  occur.  While  much  work 
remains  to  be  done  in  improving  these  predictive  techniques,  there  is 
increasing  interest  in  taking  a  hard  look  at  the  wky  §uch  major  deci- 
sions  stimulate  surrounding  development  of  all  kinds. 

For  example,  the  development  of  Cape  Canaveral  stimulated 
tremendous  growth  over  a  short  period  of  time  in  Brevard  County, 
Florida  during  the  1 960*8.^=  Likewise,  the  location  of  the  Atomic 
Energy  Commission  and  the  National  Bureau  of  Standards  along 
an  interstate  highway  north  of  Washington,  D.C.  has  stimulated 
development  along  a  GO^mile  corridor  leading  to  Frederick,  Mary- 
land. Defense  expenditures  have  strongly  affected  the  growth  of 
cities  such  as  Seattle  as  well  as  smaller  communities  surrounding 
military  bases.^^  Nationalparks  have  stimulated  intense  commercial 
development  along  their  access  highways.^^ 

Even  within  already  developed  areas,  government  actions  can 
affect  the  pattern  of  development.  Some  impacts  of  urban  renewal 
projects  on  the  viability  of  copmuhities  have  been  analyzed  widely.^^ 
On  a  smaller  scale,  the  location  of  the  Kennedy  Library  near  Harvard 
Scfuare  in  Cambridge,  Massachusetts,  raises  similar  issues.  The  library 
facilitie.s  are  exi>ected  to  attract  thousands  of  visitors  a  day  to  an 
already  highly  congested  area.  Traffic  control  and  parking  are  big 
issues,  but  equally  important  to  residents  are  the  changes  in  land  use 
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that  will  occur  in  the  Harvard  Square  area  as  older  shops  and  stores 
give  way  to  fastrfood  chiiins  and  souvenir  stands. 

The  importance  of  such  actions,  at  least  in  the  present  discussion, 
lies  tiot  in  their  direct  efFects  upon  society  and  the  environment  but 
in  the  way  they  influence  decisions  in  the  private  sector.  Because  it 
will  attract  many  visitors,  the  Kennedy  Library  will  increase  the 
relative  profitability  of  tourist  and  quick-food  shops,  forcing  out 
stores  that  serve  the  local  populace.  By  reducing  transportation  costs, 
a  new  highway  may  induce  private  industries  to  locate  in  the  suburbs 
rather  than  the  central  city.  Locating  governm^t  offices  and  private 
industries  on  the  urban  fringe  increases  the  profitability  of  converting 
the  nearby  land  into  housing  developments.  In  most  cases,  the  priyate 
sector  undertakes  the  development  which  follows,  and  it  is  the  private 
sector  which  decides  where,  how,  and  when  this  development  will 
occur.  But  the  original  governmental  action,  by  significantly  affect- 
ing the  relative  profitability  of  alternatives,  has  a  primary  role  in 
stimulating  these  private  sector  decisions. 

It  is  impossible,  of  course,  to  analyze  here  all  stimulants  to  develop- 
ment, for  such  a  discussion  would  have  to  cover  most  activities  in 
both  the  private  and  public  sectors.  This  section  is  limited  to  govern- 
mental actions  because  they  are  the  actions  that  can  be  most  directly 
controlled  by  the  public.  There  is  particular  emphasis  on  actions 
by  the  Federal  Government.  After  beginning  with  a  brief  analysis 
of  Federal  tax  laws,  the  section  analyzes  another  relatively  new 
set  of  Federal  regulations — those  directed  at  reducing  air  and  water 
pollution.  This  is  followed  by  a  discussion  of  the  effects  of  different 
infrastructure  investments — rsewers,  highways,  and  mass  transit. 
Finally  there  is  an  analysis  of  the  potential  impacts  of  new  energy 
facilities— stimulants  of  great  important  in  corning  decades. 


Federal  Tastes  ^ 

Federal  taxes  are  widely  recognized  as  having  substantial  impacts 
upon  development  decisions  and  land  use,  primarily  because  they 
treat  some  types  of  development  more  favorably  than  others.^°  Most 
widely  known  is  the  alleged  preference  in  the  income  tax  provisions 
for  homeowners  over  renters.  By  allowing  the  homeowner  to  deduct 
interest  payments  and  property  taxes  from'  his  income,  the  Federal 
tax  code  may  inadvertently  provide  an  incentive  favoring  the  con- 
structiori  of  expensive,  low  density,  detacfied  Single  family  homes,^^ 
The  incentive  is  stronger  for  more  expensive  housing  because  high 
income  families  obtain  more  tax  relief  from  deductions  than  low 
income  families.  It  favors  single  family  homes  because  they  are 
generally  preferred  by  homeowners,  being  viewed  as  more  private 
and  easier  to  protect  and  maintain  than  higher  dengity  forms  of 
housing.  The  owner  of  rental  property,  in  contrast,  usually  prefers ' 
multifamily  structures  because  they  are  easier  to  supervise  and  main- 
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tain.  Of  course,  the  ovmer  of  rental  property  can  deduct  expenses 
and  depreciation,  and  these  tax  advantages  may  be  passed  on  in 
the  form  of  lower  rents.^^  Nevertheless,  to  the  extent  that  homeowner- 
ship  has  been  encouraged,  low  density  housing  patterns  have  been  en- 
couraged. More  recently,  there  has  been  a  rapid  trend  toward  ob- 
taining many  of  these  same  tax  breaks  for  higher  density  housing  by 
creating  owner-occupied  dwelling  units  through  cooperatives  or  con- 
dominiums. Condominiums  now  account  for  over  one-third  of  all 
housing  units  under  construction  in  many  urban  areas.^^ 

Tax  provisions  on  depreciation  affec^  different*  types  of  property 
differently,  because  there  are  different  depreciation  rates  for  dif- 
1^  ferent  I^Vpes  of  investment.  For  investments  in  residential  structures, 

the  dej)reciation  schedules  favor  investment  in  new  construction  over 
rehabilitation  of  older  housing  by  allowing  the  former  to  be  de- 
preciated more  rapidly.*^  The  rules  also  encourage  a  rapid  turn- 
over of  ownership  of  buildings  because  the  major  advantage  of  depre- 
^       ciation  for  tax  purposes  occurs  during  the  early  years  of  ownership, 
and  accelerated  depreciation  (although  at  a  lower  rate  than  with 
a  new  buildin^^  begins  anew  with^each  subsequent  owner.**  Since 
the  profit  in  a  Iwilding  can  result  from  the  depreciation  deductions 
as  fhuch  as  from  the  income  it  generates,  there  is  a  disincentive  to 
maintain  the  builditig  in  expectation  of  long-run  income-producing 
potential.^  The  incentive  is  to  build,  depreciate,  sell,  and  then  build 
'  again.  This  creates  an  inducement  to  fontinue  constructing  new 
buildings  where  land  is  cheap — the  land>  cannot  be  depreciated— 
^      while  allowing  older  buSIdings  to  decay. 

The  Environmental  Protection  Tax  Act, -included  in  President 
I      Nixon's  environmental  legislative  program  for  the  past  2  years,  would 
I      partially  remove  the  discrimination  in  depreciation' rates  by  pro- 
viding the  sam0  rates  for  older  buildings  that  have  undergone  sub- 
•  '    stantial  rehabilitation  as  for  new  buildings.*^  Even  more  favorable 
treatment  would  be  given  to  older  buildings  registered  .as  historically 
or  architecturally  valuable.  , 

The  fact  that  profits  from  buying  and  selling  land  are  treated  as 
capital  gains  and  taxed  at  a  lower  rate  than  other  types  of  income 
serves  as  a  stimulus  for  land  speculation.  Some  observers  identify 
this  capital  gains  treatment  as  perhaps  the  most  impoi^tant  Fe^^ral 
tax  provision  in  stimulating  the  conversion  of  open  rural -land  to 
developm'ent.*'*  . 

Tax  provisions  can  also  take  some  of  the  responsibility  for  the 
boom  in  the  construction  of  leisure  homes.*°  Although  the  regula- 
tions have  been  significantly  tightened  in  recent  years  to  remove 
many  of  the  earlier  incentives,  it  was  formerly  true  that  the  owner  of 
a  leisure  home,  by  renting  Ithe  house  out  while  he  was  not  using  it, 
N  could  claim  it  as  ah  income-producing  property  and  therefore  dedut  t. 
/for  tax  purposes,  many  of  the  dSsts  of  owning  the  house  (including 
accelerated^ depreciation)  even  beyond  any  rental  income  he  re- 
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ceived/^  These  provisions  reduced  the  real  coat  of  owning  second 
holies  and  thereby  stimulated  their  construction. 

Among  other  Fedpral  tax  provisions  affecting  land  use  is  a  pro- 
vision that  eliminates  capital  gains  taxes  on  any  appreciation  in  the 
value  of  the  property  occurring  before  an  owner's  death  when  that 
property  is  transferred  to  his  heirs. This  provision  establishes  a  strong 
incentive  for  families  owning  farmland  that  has  increased  sub- 
stantially in  value  (usually  at  the  urban  fringe)  to  hold  onto  the 
land  until  the  original  ownejp  dies.  If  the  heiKi  then  sell  the  land> 
they  avoid  capital  gains  taxies  on  its  substantially  increased  value, 
a  ^avings  which  would  ha\je  been  impossible  for  the  original  ov/ner. 
This  creates  an  incentive  I  to  keep  land  undeveloped  longer  than 
might  otherwise  be  desiranle  to  accdmmodate  and  ^rect  urbaniza- 
tion best;  it  may  be  one  iMjor  factor  promoting  leapfrog  develop- 
ment patterns.'*^  \^^^ 

Another  Federal  estate  tax  plt)vision  which  may  affect  land  use 
patterns  requires  farmland,  woodland,  and  opeiV^pace  to  be  valued 
at  full  market  value  in  determining  th(\^value  of  an  estate. Especi- 
ally in  the  case  of  a  fanner,  whose  main  assets  may  consist  of  the 
land,  the  relatively  high  value  placed  on  the  farm  property  may 
force  his  heirs  to  sell  it  off  to  pay  the  estate  taxes,  even  though  they 
may  want  to  keep  the  land  in  agricultural  production.^® 


This  brief  review  of  some  provisions  of  the  Federal  tax  .code  indi- 
cates that  It  may  be  a  powerful  force  in  determining  the  pattern  of 
metropolitan  and  rural  development.^*  It  is  reasonably  safe  to  assume 
that  most  of  these  provisions  have  had  development  impacts  that^ 
were  not  anticipated  at  their  enactment.  They  were  adopted  for  other 
reasons,  sue  h  as  stiniulatinj^  the  construction  of  resiS^tial  units,  or 
stimulating  investment  in  general-^valid  goa*.  which  the  provisions 
help  to  attain.  However,  some  of  the  unintended  side  effects  n\ay  not 
be  desirable.  It  is  important  to  identify  these  side  effects  and  to  deter- 
mine whether  they  can  be  eliminated  or  mitigated  without  damaging 
the  effectiveness  of  the  provisions  in  accomplishing  other  intended 
purposes,  . 

Potlution  Regulations 

A  number  of  environrhental  protection  laws  enacted  in  recent 
years  provide  another  important  example  of  Federal  legislation  and 
regulations  which,  adopted  to  attain  cjesirable  goals,  may  have 
significant  inadvertent  effects  on  land  use.  This  analysis  focuses  on 
the  two  most  important  of  these  laws — the  Clean  Air  Act  Amend- 
ments of  1970^^  and  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1 972.°^ 

It  is  too  early  to  assess  with  high  accuracy  what  the  land  use  im- 
pacts of  various  regulations  under  these  laws  may  be  or  the  extent  to 
which  they  are  controllable.  Few  impacts  have  yet  appeared,  and  in 
some  in^tancesithe  final  regulations  have  not  been  issued.  Neverthe- 
less, it  is  instructive  to  look  at  the  incentives  established  in  the  legisla- 
tion with  respect  to  land  use  and  to  analyze  the^likely  direction,  if  not 
the  magnitude,  of  the  resulting  developments. 

Air  Pollution  Regulations— Several  facets  of  the>  Clean  Air  Act  of 
1970  are  likely  to  have  significant  land  use  impacts.^*  Although  some 
may  be  minor  in  terms  of  their  land  use  effects,  others  appear  to  be 
potentially  very  important.  The  major  legislative  provisions  are  those 
which  establish  ambient  air  quality  standards.  Important  regulations 
include:  (^1)  those  formulating  transportation  control  plans  for  se- 
lected metropolitan  areas  to  meet  ambient  standards;  (2)  those 
providing  for  the  approval  of  "indirect  sources,"  facilities  which,- 
although  not  pollution  sources  themselves,  attract  large  amounts  of 
traffic;  '^o.  (3)  those  attempting  to  define  the* meaning  of  "significant 
deterioration"  of  air  quality  in  areas  which  presently  have  relatively 
pure  air;  ''"  (4)  those  defining  new  source  performance  standards, 
which  determine  the  amount  of  pollution  that  new  facilities  such  as 
factories  or  power  plants  can  emit;  and  (5)  those  establishing  the 
process  and  requirements  for  air  quality  maintenance  through  10- 
year  air  quality  maintenance  plans  in  metropolitan  areas.°°  Each  of 
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these  regulatory  po^vex^  needa  to  be  eKamined  with  respect  to  th^  way 
in  which  it  affects  development. 

The  ambient  air  quality  standards,  operating  ^lone,  would  tend  to 
induce  polluting  industries  to  locate  in  areas  with  relatively  clean  air, 
i»  order  to  reduce  the  costs  of  pollution  abatement.  This  incentive 
to  locate  away  from  existing  industrial  areas,  however,  is  at  least 
partially  offset  by  both  the  **new  source"  performance  standards 
and  the  non-degradation  regulations.  The  first  requires  all  new 
plants,  regardless  of  location,  to  employ  a  very  high  level  of  pollution 
control.  This  means  that,  in  most  cases,  the  cost  of  pollution  abate- 
ment will  not  be  affected  by 'the  I()cation  of  a  new  facility.  Although 
there  h  still  some  uncertainty  about  their  final  form,  the  non- 
de»gradati()n  regulations  may  re(|iiire  more  stringent  abatement  meas- 
ures in  relatively  unpolluted  regions  than  in  n»gions  presently 
attempting  to  meet  j)riniary  and  secondary  air  quality  standards. 

Although  state  and  local  planning  agencies  are  expected  to  have 
the  major  role  in  defining  what  entails  "significant  deterioration" 
in  any  location,  the  regulations  could  interfere  with^vhat  otherwise 
might  have  been  a  normal  and  often  desirable  relocation  of  manu- 
facturing activity  into  new  communities  or  small  towns  in  rur^l 
areas.  This  may  become  a  serious  problem  in  the  development  of 
new  western  ene'rgy  sources.  (Growing  energy  needs  have  made  more 


By  influencing  the  location  of  new  industries,  many  air  and  water  pollution 
regulations  will  have  significant  land  use  impacts  related  to  the  industry  itself 
and  to  related  commercial  and  residential  development  pressures  it  causes 
in  surrounding  areas. 
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attractive  the  lar|3^e  deposits  of  coaf  and  oU  shale  which  lie  in  Mon- 
tana, Colorado,  and  other  western  states.  Those  areas  have  relatively 
high  quality  air  which  will  almost  certainly  be  degraded  if  the  energy 
development  takes  p^ace.*^® 

Of  the  other  air  quality  regulations  likely  to  afTect  land  use  within 
metropolitan  areas,  transportation  control  plans  have  received  the 
greatest  attention.  These  plans  are  aimed  at  reducing  the  amount 
of  automobile  traffic  in  order  to  meet  ambient  air  quality  standards. 
They  involve,  most  commonly,  implementation  of  some  combination 
of  the  following  strategies :  ( 1 )  improved  transportation  control ; 
(2)  diversion  of  through  traffic  around  central  cities;  (3)  improved 
mass  transit  facilities;  (4)  special  bus  and  cslt  pool  lanes;  (5) 
elimination  of  on-street  parking  in  the  central  business  district;  and 
(6)  at  local  option,  a  parking  tax  on  ofT-street  parking  In  the 
central  business  district.°^ 

The  first  two  mezisures  are  aimed  at  reducing  congestion  and 
improving  traffic  flow  to  ihe  central  business  district.  Although,  on  a 
short-term  basis,  this  should  reduce  the  amount  of  air  pollution  gen- 
erated by  automobiles  commuting  to  downtown,  over  the  longer  run 
improved  access  to  the  central  city  might  well  encourage  people  to 
Wye  farther  from  their  jobs  and  commute  longer  distances  in  their 
cars.  This  in  turn  could  actually  increase  the  generation  of  air 
pollutants. 

The  third  and  fourth  ineasures  are  directed  toward  attracting 
more  travelers  to  use  public  transit.  They  vnll  tend  to  encxnirage 
increased  development  in  areas  served  by  mass  transit  facilities 
and  to  discourage  sprawl  development  at  the  urban  fringe. 
-  Ihe^fifth  and  sixth  jneaMires  are  designed  to  make  au tomobi  1  e  com- 
muting  relatively  more  expensive  and  thus  encourage  more  com- 
muter^ to  ride  public  transit.  If  these  regulations  are  not  vigorously 
enforced  throughout  the  metropolitan  area,  they  might  also  have 
the  effect  of  encouraging  the  dispersal  of  employment  centers  out 
of  the  central  city.  Such  dispersal  could  in  turn  affect  the  economic 
viability  of  the  central  city,  as  well  as  make  it  more  difficult  for 
lower-income  central  city  residents  to  get  to  their  jobs.  It  would 
also  adversely  affect  the  viability  of  the  public  transit  systems  that 
are  supposed  to  be  encouraged  by  other  ^neasures  and  would  tend 
to  encourage  more  development  at  the  urban  fringe.  However,  if 
the  regulations  are  applied  with  the  same  force  in  the  suburbs  as 
in  the,  central  city,  as  EPA  lencourages,  the  effect  could  be  just 
the  opposite.  Locations  near  the  mass  transit  facilities  would  become 
more  attractive,  and  development  would  tend  to  concentrate  along 
public  trapsit  routes. 

All  of  these  transportation  control  measures,  therefore,  could 
have  land  use  impacts.  In  some  instances  ~  for  exampk*  if  parking 
controls  cause  residential  and  industrial  location  patterns  that  dis- 
courage mass  transit  use    the  incentives  may  work  against  each 
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other  aiul  result  in  land  use  patterns  that  actually  increase  the 
amount  of  air  pollution  fjenerated.^^ 

Another  air 'quality  provision  relates  to  the  contfol  of  indirect 
sources — facilities  which,  v/hlle  they  do  not  frenerate  larf^e  amounts 
of  pollution  themr^elves,  attract  traffic  which  may  create  air  pollu- 
tion prohlnns.  'l'ht»y  inc  hide  major  roads,  ^ihoppin^^  renters,  stadiums, 
and  other  lar^^e  public  facilities.*'^ 

In  most  instances  the  indirect  source  review  will  focus  on  ways  to 
mitigate  traffic  coni^e^tion  and  reduce  air  pollution  levels  (particu- 
larly for  carbon  monoxide)';  However,  the  review  agency  has  author- 
ity to  require  the  developer  to  undertake  remedial  action  such  as  the 
provision  of  public  transportation  to  his  facility  as  a  ( onditlon  of  the 
permit. 

The  indirect  source  regulations  may  l^fve  a  significant  impact  on 
development  decisions.  They  will  tend  to  provide  some  incentive  to 
the  developer  simply  to  avoid  building  the  specific  types  and  sizes  of . 
facilities,  ct/vered  by  the  regulations.^^  The  resulting  impact  on  land 
use  is  uncertain,  but  it  could  be  perverse  in  terms  of  the  goals  of  the 
^  act.  For  instance,  prospective  topping  center  developers  might  turn 
to  strip  commercial  development  along  highways  jas  an  alternative 
to  uncertain  project  review  procedures.  Such  a  shift  could  avoid  the 
permit  process  if  it  resulted  in  each  store's  parking  lot  being  small 
enough.  But  this  might  mean  more  use  of  automobiles  if  shoppers 
^t3rive  from  one  store  to  another,  simultaneously  increasing  congestion 
and  air  pollution.  * 

Another  set  of  regulations  with  possible  direct  impact  on  land  use 
in  metropolitan  areas  relates  to  lir  quality  maintenance.  These  reg- 
ulations require  air'  quality  agencies  to  prepare  plans  for  metro- 
politan areas  to  ensure  that  the  air  quality,  once  it  satisfies  the  am- 
bient standards,  is  not  degraded  by  future  development.  These  plans 
may  limit  certainnypes  of  development  in  parts  of  the  metropolitan 
area.  In  developing  the  guidelines  for  these  plans,  EPA  is  recognizing 
the  importance  of  their  being  integrated  with  other  planning  eflforts 
for  environmental,  economic  and  social  goals.^^ 

In  sum,  most  of  these  air  quality  regulations  appear  to  have  the 
potential  to  affect  land  use  patterns.  In  some  cases  it  is  not  clear 
what  the  ultimate  effect  will  be.  Further  analyses  are  obviously 
needed  to  ensure  that  the  ensuing  regulations  as  a  whole  will  work 
together  to  meet  the  air  quality  purpose  of  the  act,  will  affect  land 
use  in  a  desirable  or  at  least  neutral  way  and,  further,  will  be  con- 
sistent with  the  water  pollution  regulations  described  below.  The 
recent  decision  by  EPA  to  prepare  and  circulate  environmental  im- 
pact statements  on  major  regulatory  actions  is  a  step  in  the  right 
direction.'^^ 

Water  Pollution  Regulations — The  1972  Amendments  to  the  Fed- 
eral Water  Pollution  Control  Act  placed  increased  emphasis  on  the 
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control  of  the  effluents  from  fmint  fiources.  This  shift  in  emphasis 
from  ambient  to  effluent  standards  tended  to  remove  the  incentive  to 
disperfiC  new  facilities  which  was  similar  to  that  associated  with  the 
ambient  air  standards  described  above. 

However,  there  are  at  least  three  requirements  of  the  amendments 
which  will  still  affect  industrial  location  decisions:  ^'^  the  effluent 
standards  requiring  the  use  of  the  best  practicable  or  the  best  avail- 
able technoiof^ ;  °°  the  requirement  that  industries  pay  the  full  cost 
of  treating  wastes  discharged  to  municipal  plants;  and  the  require- 
ment that  industries  pretreat  their  wastes  before  discharging  them 
into  municipal  systems.'^  / 

Because  it  is  generally  less  expensive  to  build  pollution  abatement 
technology  into  a  new  plant  than  to  add  it  to  an  old  one,  and  because  * 
abatement  devices  require  spare  which  may  not  be  available  at  older 
congested  industrial  sites,  the  effluent  standards  n^ay  induce  firms  to 
abandon  old  plants,  particularly  those  located  in  high  density  urban 
areas,  sooner  than  they  otherwise  might  have.  Usually  a  new  plaint 
will  be  located  outside  the  central  city  where  more  land  is  available 
at  a  lower  price.  However,  new  plants  may  be  required  t6  satisfy 
stricter  standanJs  than  old  plants,  thus  providing  a  countervailing 
incentive. 

The  combination  of  cost  sharing  and  pretreatment  requirements 
for  industrial  use  of  municipal  treatment  plants  could  also  lead  firms 
to  conclude  that  they  c^n  more  cheaply  treat  and  dispose  of  their 
wastes  themselves.  If  so,  new  industrial  siting  decisions  would  be 
influenced  less  by  the  availability  of  public  sewers  than  they  are 
currently,  and  this  would  be  likely  to  result  in  wider  dispersal  of  new 
industrial  sites.  If  this  stimulates  industry  to  locate  in  small  towns 
and  new  communities,  it  rouhJ  be  benefrcial.  If  it  leads  tndmtfy 
spread  into  undeveloped  areas  near  cities,  it  could  counteract  desira- 
ble planning  and  regulatory  efforts.  Amolig  other  problems,  the  dis- 
persal could  promote  inefficient  development  patterns  from  an  air 
pollution  and  energy  consumption  point  of  view,  development  which 
would  eventually  come  in  conflict  with  the  goals  of  the  Clean  Air  Act. 

Another  regulation  which  may  stimulate  dispersed  development  is 
the  requirement  that^every  point  source  of  pollution  obtain  a  dis- 
charge permit.  If  water  quality  at  a  particular  location  presents  a 
severe, problem,  as  may  occur  in  heavily  built-up  areas,  the  guide- 
lines would  suggest  that  penpits  not  be  issued  unless  the  industry 
adopts  very  stringent  pollution  abatement  techniques,  perhaps  even 
exceeding  best  available  control  technology.  This  ^ain  may  tend 
to  stimulate  the  dispersal  of  industrial  and  manufacturing  activity? 
Again,  it  could  be  Ijfeneficial  if  it  encourages  industry  to  locate  in 
smaller  towns  or  new  communities  which  need  jobs,  but  detrimental 
if  it  simply  contributes  to  metropolitan  sprawl 

One  opportunity  to  evaluate  (and  rectify  if  necessary)  the  loca- 
tion incentives  created  by  these  provisions  is  the  requirem^it  in 
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Sections  208  and  303(e)  of  the  Act  for  wastewater  management 
planning.  These  plans  are  intended  to  provide  overall  coordination 
of  the  many  provisions  of  the  Act  as. they  apply  to  a  given  metropoli- 
tan area.  They  .will  also  provide  the  mechanism  for  implementing 
Section  3M:(e)  of  the  Act,  which  deals  with  the  control  of  polTu- 
tion  from  "nonpoint"  sources.  One  major  category  of  nonpoint 
pollution  is  stormwater  oihoff  frorti  land  rendered  impervious  to 
v/ater  by  streets,  highv/ays,  parking  lots,  and  commercial  and  resi- 
dential development."  Regulating  this  form  of  nonpoint  pollution 
could  have  significant  impacts  on  development  patterns. 

In  summary,  it  is  clear  that  the  Clean  Air  Act  and  the  Fjederal 
Water  Pollution^  Control  Act  have  potentially  significant  land  use 
impacts.  It  is  not  yet  clear  how  serious  these  will  t'e,  or  ever^  what 
direction  .they  may  take.  Much  more  analysis  is  required.  But  *this 
brief  review  of  the  incentives  established  under  the  laws  suggests 
that  in  some  casecthe  impacts  may  not  only  conflict  with  other  social 
and  environiTiental  goals  but  may  also  be  pervefse  in  terms  of  the 
attainment  of  the  pollution  control  goals  of  the  Act  from  which  they 
derive, 

EP.\  recognizes  many  of  these  problems  and  calls5for  integrated 
and  comprehensive  planning  in  its  guidelines  and  policy  statements.^^ 
However,  analyzing  all  the  potential  land  use  effects,  developing  com- 
plementary guidelines,  and  overseeing  the  responsibility  for  prepar- 
ing integrated  plans  which  balance  off  the  various  environmental,  eco- 
nomic, and  social  objectives  is  an  extremely  complex  undertaking.. 
In  the  meantime  there  is  a -danger  that  regulations  issued  before 
sufficient  analysis  can  hh  completed  will  result  in  many  of  the  prob- 
lems outlined  above. . 


Public  Infrastructure  Investments 

While  tax  and  regulatory  policies  may  have  significant  effects  on 
broad  devefopment  patterns,  the  funding  of  new  public  facilities^ 
probably  has  the  most  direct  and  immediate  impact  on  specific  Iknd 
areas.  The  influence  of  l^ighways  on  land  values  and  development 
decisions  is  understood  best.  Mass  transit  facilities  also  induce  land 
use  changes,  particularly  around  stations.  But  new  sewers  are  be- 
coming in  many  metropolitan  areas  the  prime  determinants  of  where 
and  how  fast  new  development  occurs.'^  Investments  in  water  re- 
source and  water  su'pply  projects  can  also  be  powerful  stimulants  in 

the  western  United  States. 

I? 

Sewers — Sewers  and  sewage  treatment  plants  are  replacing  high- 
ways as  prime  determinants  of  the  location  of  development,  in  part 
because  most  of  the  major  interstate  highways  segments  located  on 
the  urban  fringe  have  been  built  and  acJH^tional  highways  have  only 
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marginal  effects  on  access.  This  replacement  has  alco  occurred  be- 
cause new  concerns  over  water  pollution  have  made  it  costly  and 
cometimes  impossible  to  build  adequate  septic  tank  systems  and 
very  difficult  to  receive  approval  to  tie  into  existing  overloaded 
ceivai^e  systems.  And  in  part  the  replacement;  has  taken  place  because 
new  le|3[islatiop  makes  billions  of  dollars  in  Federal  aid  available  each 
year  to  communities  to  build  new  sewers  and  treatment  facilities. 
Among  other  things,  under  the  new  program  the  Federal  Govern- 
ment contributes  75  percent  of  the  costs  of  these  facilities,  v/hich 
substantially  reduces  the  per  unit  cost  of  local  sewer  tig-ins. 

The  importance  of  sev/en>  to  tfie  development  process  has  been 
studied  very  little  in  the  psisi.  An  examination  of  growth  in  the  Far 
Northeast  section  of  Philadelphia  over  the  period  1945  to  1962  indi- 
cated that  Access  to  trunk  sewers  and  high  density  zoning  were 
the  two  most  important  factors  influencing  the  price  of  residential 
land,  and  that  the  absence  of  sev/ers  tended  to  restrict  develop- 
ment.'* Similarly,  a  more  subjective  analysis  of  the  development 
process  in  Fairfax  County,  Virginia,  concluded  that  the  installation 
of  interceptor  sewers  and  the  general  pro-growth  attitude  of  county 
officials  were  the  j)rime  determinants  of  the  pattern  of  development 
in  that  area.''*'  Another  more  quantitative  study  of  the  entire  Wash- 
ington, D.C,  area  also  documents,  though  somewhat  ambiguously, 
the  importance  of  sewers  in  determining  the  location  of  the  eJcten- 
sive  development  that  has  surrounded  the  city  over  the  past  decade.^° 

The  location  and  rate  of  extension  of  interceptor  sewer  lines 
through  previously  undeveloped  areas  seem  to  h^ive  more  impact 
on  land  use  than  any  other  set  of  decisions  on  wastewater  facilities. 
Interceptor  sewers  are  defined  as  the  major  lines  that  run  from  the 
collector  sewers  to  the  treatment  plant.  Because  the  location  of  a 
new  interceptor  significantly  increases  the  number  of  buildable  lots 
along  its  right  of  way^^key  issue  is  its  capacity.  There  is  a  general 
tendency  for  such  lines  to  be  oversized  in  order  to  assure  the  neces- 
sary capacity  for  future  development,  but  the  oversizing  itself  can 
contribute  to  the  extent  of  development  that  occurs.  Such  oversizing 
thus  becomes  a  self-fulfilling  prophecy. 

A  related  land  use  impact  caused  by  large  interceptor  sewers  is. 
their  tendency  to  be  designed  to  run  for  long  distances  between 
existing  towns  before  reaching  the  treatment  plant.  Such  lines  open 
up  large  areas  of  what  may  have  been  previously  undeveloped 
land  bilween  the  towns.  While  this  may  be  in  line  with  overall 
regional  land  use  planning,  it  could  also  run  counter  to  desirable 
development  patterns,  f)articularly  if  sewers  are  placed  only  with 
an  eye  toward  wastewater  treatment  efficiency.  In  one  receipt  case, 
a  proposed  interceptor  was  slated  to  run  through  a  large  undeveloped 
coastal  area  of  Delaware  that  was  on  the  state  plan  for  eventual 
purchase  as  recreational  land.'^  The  proposal  would  have  used 
public  funds  to  build  a  sewer. that  would  have  substantially  raised 
the  purchase  cost  of  the  land  to  the  public. 
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Major  sewer  lines  have  become  the  prime 
determinants  of  where  and  when  new 
development,  occurs  in  many  metropolitan 
areas.  In  addition  to  the  land  use  impacts 
of  new  sewers,  the  developments  they 
spur,  if  not  properly  controlled,  can  cause 
worsened  problems  of  water  pollution. 


Another  phenomenoh  related  to  the  construction  of  large  inter- 
ceptors is  the  tendency  for  developers  to  nnove  innnnediately  to  the  end 
of  the  new  line  in  ordec  to  take  advantage  of  both  the  available 
sew^er  service  and  the  low  land  costs  on  the  far  urban  fringe.^® 
T\ie  result  is  a  costly  leapfrog  and  fill-in  development  pattern,  which 
increases  the  difficuhy  of  properly  planning  the  tinning  and  size  of 
other  public  facilities  and  spreads  the  urban  area  out  in  a  pattern 
that  is  wasteful  of  land  and  energy  resources. 

Many  of  these  problenns.  could  be  avoided  if  the  construction 
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of  major  interceptor  fSevvers  were  phased  to  the  extent  feasible  to 
coordinate  with  the  qjctension  of  other  public  facilities  in  accord 
with  a  comprehensive  land  use  plan.  While,  annual  or  biennial  ex- 
tensions of  such  interceptors  might  make  the  sewer  cost  somewhat 
higher  and»  the  funding  mechanism  more  complicated,  it  would 
probably  result  in  overall  cost  savings^  to  the  community  and  would 
significantly  reduce  adverse  land  use  impacts.  ,  \\ 

Similar  issues  arise  when  the  analysis  shifts  from  an  individuar 
interceptor  to  the,  design  of  an  entire  wastewater  treatment  system, 
*  including  the  treatment  plant.  Once  agajrt,  cost  factors  favor  the 
\hoice  of  large  regional  treatment  plants  with  associated  sewers.  So 
ftir  as  water  quality  is  concer^d,  these  systems  present  economies  of 
s^ale  in  construction  and  operation  and  require  less  monitoring  and 
fewer  highly  trained^^rsonnel  than  a  number  of  smaller  treatment 
plants.  But,  as  with  sewers,  the  overdesign  of  capacity  in  the  regional 
plant  becomes  a  self-fulfilling  prophecy.  Coastal  and  other  areas 
pf  seasonal  home  construction  may  be  particularly  affected  because 
only  a  limited  amount  of  land  may  be  available  for  high  density 
development,  and  because  the  potential  buyer  of  a  seasonal  home 
or  a^jecreational  Jot  has  greater  freedom  of  locational  choice  than 
with  his  primary^  home.  While  a  series  of  smaHer  but  individually 
e^andable  plants  might  be  more  costly  in  such  circumstances,  the 
community  could  retain  more  control'  over  development.  Such  a 
course  would  also  give  communities  broader  options  to  coordinate 
the  expansion  of  wastewater  treatment  facilities  with  other  public 
service  programs.  It  is  important  ta>assure  that  such  options  are 
considered  and  the  potential  land  use  impacts  are  recognized  prior 
.to  Federal  funding.^^ 

HighwaySr--The  major  public  investment  ;  program  whicji  has 
been  analyzed  most  extensively  in  terms' of,  growth-inducing' effects 
is  the  Federal  Highway  Program.^**  Of  course,  the  direct  environ- 
mental impact  of  highway  construction  is  also  substantial.  Each 
mile  of  interstate  highway  consumes  up' to  48  acres;  over  two-thirds 
of  the  land  area  in  some  of  our  cities  is  con^med  .by  streets,  roads,-  , 
and  parking;  26  million  acres  of  America's  rural  land  Is  consumed, 
by  transportation ^ystems.**^  (See  Table  2  above.)  The  earth  moving 
required  in  the  construction  of  such  systems  is  a  major  source  of  soil 
erosion  and  increased  sediment  loads  in  rivers  and  streams.  The 
paved  area  results  in  increased  stormwater  runoff,  which  can  be 
heavily  polluted  with'^^rganic  materials,  oil,  nutrients,  and  toxic  sub- 
stances. Air  'pollution,  noise,  community  disruption,  arxJ  the  loss  of  , 
parks,  natural  areas,  and  structures  of  architectural  or  historic  sig- 
nificance are  other  direct  effects  of  highway  construction.  But  the 
effects  on  urban  development  patterns  have  been  even  greater.®^ 
Cheap  energy,  the  automobile,  and'  the  highway  have  been  major 
factors  in  determining  the  physical  character  of  American  metropoli- 
tan areas. 
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A  number  of  studies,  many  of  them  conflicting,  have  been  con- 
ducted on  the  impact  of  highways.  In  terms  of  interregional  effects, 
the  construction  of  hi^ways  seems  to  have  had  at  most  only  a 
moderate  impact  on  growth.  For  instance,  an  analysis  of  over  200 
metropolitan  areas  which  differed  widely  in  the  amount  and  type 
of  highway  construction  indicated  no  significant  ^ffect  of  highway 
construction  on  population  growth  rates.^^ 

Within  a  region,  however,  highways  may  have  more  important 
effects.  A  major  highway  linking  a  satellite  city  to  a  nearby  major 
metropolitan  area  may  induce  a  higher  growth  rate  for  the  satellite 
city  and  for  the  corridor  between  it  and  the  metropolitan  area.^^ 
Manufacturers  consider  highway  transportation  to  be  an  impor- 
tant factor  in  their  location  decisions,  once  they  have  decided  upon 
a  region.  Other  factors,  such  as  availabll'ty  of  raw  materials,  the 
existence  of  markets,  and  supplies  of  adequately  skilled  labor  have 
more  influence  in  the  choice  of  region,  but  highways  become  im- 
portant in  the  site  location  decision  within  a  given  region.^° 

Commercial  facilities,  particularly  those  involved  in  wholesale  and 
retail  trade,  show  even  greater  sensitivity  to  the  presence  of  high- 
ways in  location  decisions.  Over  the  past  two  to  three  decades,  whole- 
sale trade  has  migrated  steadily  and  significantly  to  suburban  loca- 
tions. Wholesale  employment  in  the  suburbs  was  negligible  in  the 
immediate  postwar  years;  by  1963,  it  accounted  for  about  4  percent 
of  suburban  jobs.""  Several  studies  have  documented  the  significant 
impact  of  the  interstate  highway  network,  especially  circumferen- 
tial beltways,  in  this  decentralization  process.^^ 

Retail  trade  may  have  an  even  stronger  attraction  to  highways. 
Many  of  our  modern  regional  shopping  centers  would  not  be  finan- 
cially feasible  were  it  not  for  their  ability  to  locate  near  the  inter- 
section of  major  highways."^  In  addition,  certain  categories  of  retail 
businesses — service  stations,  motels,  restaurants,  .and  drive-in  estab- 
lishments—are very  strongly  oriented  toward  highways.^^  The  central 
business  districts  appear  to  have  been  hurt  by  improvements  in  the 
highway  network  of  most  metropolitan  centers,°°  , 

Case  studies  ^how  that  highways  introduce  pressures  for  commer- 
cial development  of  nearby  land.°^  Arterial  streets  and  radial  high- 
ways tend  to  promote  strip  commercial  development,  while  circum- 
ferential highways  tend  to  promote  large-scale  commercial,  industrial, 
and  residential  devt^lopments.^^  Circumferential  highways  may  also 
lead  to  accelerated  commercial  development  along  major  arteriais 
intersecting  them."*  Such  interchanges  provide  the  strongest  stimu-. 
lant  for  rapid  land  use  ( hanges,  particularly  into  very  high  density 
development. 

Residential  use  of  land  i.s  not  related  to  highways  in  a  simple  way. 
Other  factors  (type  of  neighborhood,  zoning  protection,  natural 
amenities,  schools)  have  important  influences,  as  do  other  types  of 
public  .service  infrastnicturob  investments,  .such  as  sewers.^^' 

The  impact  of  highways  on  residential  location  depends  to  a  great 
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extent  upon  the  relative  supply  and  demand  for  different  types  of 
housing,  and  the  availability  of  accessible  vacant  land.  Land  es- 
pecially close  to  the  city  and  near  an  interchange  will  increase  sub- 
stantially in  price  and  often  can  only  be  economically  developed  in  an 
intensive  way-Hither  with  businesses  or  high  density  housing.^^  Far- 
ther out  at  the  urban  fringe,  where  farmland  is  available  for  develop- 
ment, radial  highways  from  the  beltway  promote  conversion  to  low 
density  single  family  subdivisions.^^  ^ 

Efforts  to  distinguish  among  the  impacts  of  different  types  of 
highways  indicate  that  circumferential  highways  may  result  \n  more 
diffuse  metropolitan  areas  than  radial  highways."^  However,  this  con- 
clusion is  called  into  question  by  other  studies,  particularly  tho^^e  of 
the  Washington,  D.C,  area.''^  Several  studies  indicate  that  circum- 
ferential highways  stimulate  more  intensive  development  along  their 
immediate  corridor  than  would  occur  otherwise,  and  probably  acceler- 
ate the  amount  of  development  between  radiai  routes.^"® 

Most  observers  agree  that  the  large-scale  highway  construction 
(luring  the  1950's  and  1960's  has  had  substantial  impact  on  the  devel- 
opment pattern  of  our  metropolitan  areas.  However,  most  of  the 
evidence  indicates  that  the  effect  of  new  highways  in  metropolitan . 
areas  w  ill  be  much  less  than  the  effect  of  those  constructed  earlier. 
The  impact  of  a  highway-  particularly  on  residential  development- 
is  strongly  influenced  by  the  amount  of  vacant  land  it  opens  up  for 
development  relative  to  what  is  already  accessible.  The  first  inter- 
state  highways  in  metropolitan  areas  had  substantial  impact  because 
they  opened  up  relatively  large  amounts,  of  land.  Later  highways 
may  have  less  impact  because  they  are  built  in  areas  that  already  have 
some  access.  But  new  roads  on  the  urban  fringe,  especially  beltways, 
may  still  be  an  (exception  to  this  rule. 

In  summary,  under  some  conditions  highways  can  affect  how  and 
where  development  occurs,  and  the  possible  impacts  should  be  care- 
fully considered  in  planning  and  reviewing  proposed  new  projects. 
C'ontrol  of  these  impa^s  through  better  planning  and  staging  of  the 
highway  and  its  interchanges  should  be  investigated. 

Mass  Transit— There  is  evidence  that  some  of  the  new  mass  transit 
facilities  being  planned  or  constructed  in  l/.S.  cities  may  stimulate  * 
very  important  growth  effects.  This  is  not  a  new  phenomenon.  The 
early  growth  pattern  of  many  metropolitan  areas  was  established  by 
the  trolley  lines  radiating  out  fi:om  the  central  business  district.^°^ 
Residential  development  was  concentrated  in  a  narrow  band  along 
these  lines,  and  its  spread  was  determined  by  their  expansion. 

Unfortunately,  very  little  information  is  available  to  predict  the 
impacts  of  more  recent  mass  transit  systems.  Few  facilities  have  been 
constructed  in  recent  years,  and  their  impacts  have  been  very  diffi- 
cult to  separate  from  the  many  other  factors  influencing  urban  growth. 
There  are  only  a,  few  studies  available  which  analyze  the  types  of 
impacts  to  be  expected,  and  these  depend  less  on  a  rigorous  analysis 
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The  growth  effects  of  mass  transit  facilities  arc  primarily  related  to  the  devel- 
opment of  high  density  residential  and  commerrial  facilities  around  stations. 

of  empirical  data  than  on  a  qualitative  description  of  what  is  ex- 
pected or  has  been  observed^  ^ 

The  characteastic  of  rapid  transit  facilities  which  distinguishes 
them  from  new  hip^hways  is  the  decree  of  high  density  residential 
and  office  building  development  they  stimulate  around  stations.  Rapid 
transit  facilities  are  used  for  moving  people  but  seldom  for  moving 
goods.  Therefore,  they  have  more  effect  on  activities  that  are  people- 
oriented -rg'sidences,  office  buildings,  cultural  and  recreational  faciH^ 
ties—  than  on  those  that  require  th.e  transportation  of  goods.  % 

The  con«ftruct'ion  of  rapid  transit  faciljy^ii>s  into  the  downtown  area 
(  an  have  a  significant  iinpa(  t  on  build/ng^'activity  and  land  prices 
in  the  ( rntral  business  district  and  alortj?  the  transit  corridors  lead- 
ing into  it,  as  has  been  demonstrated  in  Toronto  and  San  Francisco. 
An  analysis  of  real  estate  changes  in  Toronto  indicates  that  two  new 
subways,  constructed  in  1954  and  1963,  increased  property  values 
along  their  routes  substantially.'"-  About  half  of  all  highrise  develop- 
ment and  the  bulk  of  t)ffice  building  construction  occurred  in  areas 
within  a  5-minute  walk  of  the  stations. 

Such  comparisons  should  not  be  taken  as  proof  that  the  subway  (or 
any  other  investment)  is  responsible  for  increasing  the  total  assessed 
valuation  of  the  city.  It  is  just  as  likely  that  the  subway  did  nothing 
more  than  concentrate  along  its  path  the  increase  in  values  that 
would  have  occurred  throughout  the  city  in  any  case.         *  ^ 

The  BART  line  in  San  Francisco  appears  also  to  be  stimulating 
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a  rapid  increase  in  the  number  of  high  rise  office  buildings  and  apart- 
ment houses  being  built  along  its  route.  While  recognizing  the  overall 
benefits^  the  vitality  of  the  city,  many  San  Franciscans  are  con- 
cerned about  the  changes  in  the  aesthetic,  social,  and  cultural  char- 
acter of  their  downtoxvn  resulting,  at  least  in  part,  from  the  subv/ay.^^^ 
Such  effects  also  occur  elsewhere  than  in  the  central  city.  Studies 
of  the  Philadelphia-Linden  wold  Hipjh  Speed  Line  (which  currently 
connects  Philadelphia  with  the  suburbs  and  a  satellite  city  across  the 
Delaxvare  in  New  Jersey)  indicate  that  since  its  opening  in  1969  the 
facility  may  have  accelerated  the  movement  of  enterprises  out  of 
Philadelphia  into  other  communities  along  its  route. Similarly, 
there  is  some  indication  that  San  Francisco's  BART'  is  stimulating 
the  construction  of  office  buildings  along  its  route  in  otherwise  subur- 
ban communities. 
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Energy  Development 

Whereas  the  provision  of  public  services  determines  where  develop- 
ment is  likely  to  take  place  within  a  particular  area,  there  are  some 
decisions  that  may  have  an  impact  on  regional  growth.  This  is 
exemplifi(  dii^^r  proposed  energy-related  developments— deepwater 
ports  for  su|)irtankers,  outer  continental  shelf  (OCS)  oil  and  gas 
production,  extensive  strip  mining  of  western  coal,  the  Alaska  pipe- 
line, and  the  production  of  crude  petroleum  from  oil  shale.  In  addi- 
tion to  affecting  air  and  water  cfuality,  water  supplies,  marine  re- 
sources, wildlife,  and  land  resources,  these  facilities  are  expected  to 
generate  substantial  industrial,  commercial,  and  residential  develop- 
ment. This  development  will  often  occur  in  rural  areas  where  rela- 
tively little  growth  could  be  expected  in  the  absence  of  the  energy 
facilities. 

The  mining  and  shale  oil  developments  in  the  West  and  the  Alas- 
kan pipeline  are  likely  to  have  severe  impacts  on  small  towns.  They, 
will  bring"  with  them  large  numbers  of  workers,  first  for  the  con- 
struction of  the  facility,  then  for  its  operation,  and  finally  for  the 
construction  and  operation  of  associated  industries.  The  popula- 
tion growth  will  often  place  great  stress  on  the  ability  of  the 
community  to  finance  and  provide  the  required  services.  Some  public 
and  private  groups  are  studying  these  problems  and  are  attempting  to 
prepare  in  advance  for  the  developments  in  order  to  avoid  impact- 
ing local  communities  so  that  they  take  years  to  recover. 

The  Council,  in  association  with  other  Federal  agencies,  has  com- 
pleted detailed  studies  of  the  secondary  development  expected  from 
two  types  of  energy  developments— ^deepwater  ports  and  OCS  oil 
production  on  the  East  Coast  and  in  the  Gulf  of  Alaska. Both 
studies,  which  are  discussed  in  Chapter  6,  project:  heavy  onshore  in- 
vestment resulting  from  the  offshore  production  or  importation  of 
crude  oiL  While  this  investment  may  bring  a  welcome  economic  boost 

44  ,  •  . 

71')' 


LruTny  faf  ilitif*».  in  nual  an  as  t^frirratc  ru-arhy  dovrloprncrit  to  ac^orrirno- 
datt'  first  c  (instruc  tion  workers  and  lattT  prnployocs  and  their  families.  Tfiis 
dfvcloprnrnt  (an  l)t"  rith<*r  like  tht*  unplannrd  trailer  .park  siirrounding  a 
new  power  plant  in  Wyoming  (top),  or  like  BouIder'City,  Nevada  (bottom) 
whic  h  was  started  in  as  heacicjuarters  for  the  Hoover  Darn  constnu  tion 

and  h  known  today  as  "Glean  Green  Boulder  Gity". 


to  many  coastal  areas^which  have  grown  little  in  recent  years,  it  will 
also  cause  tremendous  physical  changes  in  the  natural  aiidjTian*made 
environment.  The  initial  effect  will  be  the  construction  of  refineries 
to  handle  the  crude  oil,  followed  probably  by  [jctrochemical  in- 
chistry  complexes  whidi  require  oil  and  gas  as  raw  materials. 
The  industries  will  create  a  substantial  demand  for  workers,  first 
for  their  construction  and  then  for  their  operation.  The  workers, 
in  turn,  will  require  housing,  stores,  schools,  and  other  services,  which 
will  stimulate  rapid  development  and  strain  the  ability  of  local' 
governments  to  provide  the  services  required.  The  physical  envi- 
ronment of  the  coastal  area  may  be  transformed  as  much  or  more  by 
this  development  process  as  by  the  energy  facilities  themselves. 

The  scale  of  tbe^e  changes  can  best  be  understood  by  looking  at 
the  potential  impacts^  in  a  specific  area.  The  counties  of  Cape^May 
and  Cumberland  in  southern  New  Jersey  provide  a  good  example. 
These  counties  are  decidedly  rural,  containilig  only  2.5  percent  of 
the  state's  population  but  10  percent  of  its  land.^®^  Per  capita  income 
is  less  than  half  the  state  average.^^^ 

The  CEQ  superport  study  concluded  that,  even  if  oil  imports 
^are  low  and  are  refined  mostly  at  existing  facilities  located  elsewhere, 
a  major  expansion  of  petroleum-related  industry  in  the  Mid-Atlantic 
states  by  the  end  of  this  century  will  still  have  a  strong  impact  on 
the  two  counties."^  Under  other  assumptions  concerning  the  level 
of  i^nports,  dramatic  changes  could  occur  much  sooner.^"  From  a 
purely  economic  standpoint,  such  development  would  benefit  the 
two  counties.  By  the  year  2000,  twice  as  many  jobs  as  expected  under 
nonnal  conditions  could  be  created  and  average  per  capita  income 
might  be  more  than  20  percent  hig'her.^^" 

On  the  other  hand,  the  environmental  impacts  on  the  region 
would  be  alarming.  The  amount  of  developed  land  in  the  two  coun- 
ties would  triple  in  less  than  30  years.  Crude  oil  storage,  Vefining, 
and  petrochemical  operations  alone  would  cbver  over  half  of  Cum- 
berland County's  bay  shore,  permanently  changing  its  chiiracter 
and  causing  major  conflicts  with  recreation,  wildlife,  and  wetland 
preservation.  Some  of  -these  effects  might  be  avoided  by  locating 
major  industrial  facilities  farther  inland  or  at  existing  industrial 
centers  in  the  Delaware  Valley. 

In  addition  to  these  land  use  impacts,  massive  amounts  of  water 
would  be  needed  for  industrial  cooling  and  processing  and  for  the 
increased  residential  population  and  subsidiary  commercial  devel- 
opment. The  potential  for  air  pollution  would  increase  signifi- 
cantly as  we^.^** 

The  Council  also  looked  closely  at  these  two  counties  in  its  study 
of  the  onshore  impacts  of  (Juter  continental  shelf  (OCS)   oil  , 
development  and  found  similar  impacts.  OCS  development  would 
increase  the  number  of  jobs  by  20  to  30  percent  over  the  base  created 
by  superport  development,  more  than  doubling  the  1970  population. 
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Industry  ivoulcj  replace  tourism,  fishing,  and  agriculture  as  the  eco^ 
nomic  bace,  and  large  numbers  of  new  public  facilities,  especially 
schools,  hospitali,  and  waterworl^s,  would  have  to  be  buiJt.  These 
facilities  would  have  to  be  provided  by  small  tmvns  and  especially 
the  fishmg  villages  along  the  shore  of  the  Bay,  localities  v/hich  often 
lack  the  econornic  capability  to  support,  and  the,  land  use  planning 
and  regulatory  tools  necessary  to  control,  ouch  a  Volume  of  growth! 
*^  For  most  public  officials  at  the  state  and  local  levels  these  induced 
J^pacts  appear  to  be  the  most  important  effects  that  can  be  ex- 
pected from  the  development  of  new  ener^  facilities.  The  various 
studies  referred  to  here  attempt  to  provide  officials  and  the  public 
with  information  and  analytical  tools  to  predict  and  adequately 
plan  for  such  developments.  There  is  a  significant  need  for  more 
of  these  analyses  and  for  cooperation  among  Federal,  state,  regional, 
and  local  bodies  in  carrying  out  the  required  planning  and  its 
implementation.^'^ 
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Stimulants  as  Controls 

This  section  has  dealt  with  only  some  of  the  more  important  Fed- 
eral actions  that  can  significantly  affect  where,  how,  and  when  devel- 
opment  will  occur.  But  not  even  all  the  relevant  Federal  programs 
have  been  covered.  There  has  been  no  discussion  of  the  Federal 
Housing  Administration  regulations  and  mortgage  guarantees,  for 
example,  which,  in  addition  to  stimulating  the  construction  of  single 
family  detached  homes,  have  had  a  very  important  impact  on  the 
quality  and  fonn  of  much  of  our  suburban  devdopmenf."^  Nor 
have  the  effects  of  defense  and  space  expenditures,  which  Have 
contributed  significantly  to  the  development  of  certain  regions  of 
the  country,  been  more  than  briefly  rnentioned.  The  role  of  water 
resoiirce  projects  both  as  a  determinant  of  land  use  on  a  local  level 
and  as  a  development  catalyst  for  r^iany  areas  in  the  western  United 
States  has  been  ignored.  Finally,  being  focused  predominantly  on 
metropolitan  are-iLs,^'"  the  analysis  has  ignored  the  many  programs, 
parti(  ularly  those  imi>lemented  by  the  Department  of  Agriculture, 
which  determine  the  w'hole  structure  of  American  agriculture  and 
greatly  influence  development  around  small  cities  and  towns  in  rural 
America. 

By  concentrating  on  Federal  actions,  even  in  this  limited  way,  this 
section  has  also  omitted,  except  for  some  facilities  jointly  funded 
with  the  Federal  Government,  the  many  stat^  and  local  actions 
which  are  development  stimulants.  The  county  or  community's 
willingness  to  provide.  infrastructure~-particulariy  water,  ro^ds, 
sewers,  and  schools— for  new  developments  is  a  significant  deter- 
minant of  where,  how,  and  when  that  development  will  occur. 

There  are  many  other  examples  of  local  stimulants.  Sales  taxes,  par- 
ticularly when  local  governments  receive  their  proceeds,  provide  an 
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incentive  for  the  i>FOmotion  of  commercial  facilities.**®  Many  local 
land  lice  planninfj  and  regulatory  efforts  stimulate  sprawl  and  in- 
creased automobile  use.  For  example,  a  basic  tenet  of  zoninf^  has  been 
to  segrefj^ate  land  uses— to  keep  residences  apart  from  industries  and 
commercial  areas.  With  such  development  patterns,  people  must 
travel  farther  to  get  from  one  type  of  area  to  another;  hence,  the 
need  for  more  automobile  travel.  Parking  requirements,  normally 
included  in  commercial  zoning  ordinances,  also  encourage  use  of  ve- 
hicles. Easy  parking  makes  easy  driving. 

There  is  increasing  reco^^nition  of  all  these  effects,  and  of  the  fact 
that  actions  usually  Undertaken  for  specific  limited  purposes  ultimately 
have  wide-ranging  economic,  social,  and  environmental  impacts.  In 
some  instances,  because  of  their  influence  on  land  use,  the  effects  of 
such  actions  may  end  up  being  more  environmentally^  economically, 
and  socially  undesirable  than  the  problems  that  they  were  originally 
intended  to  correct. 

For  these  reason*;,  such  impacts  cannot  be  ignored  in  analyzing 
the  desirability  of  proposed  actions.  They  should  weigh  heavily,  for 
example,  when  an  agency  is  considering  alternative  public  works 
investments  or  the  best  means  of  implementing  a  legal  requirement 
through  regulations. 

But  predicting  such  effects  is  not  easy.  The  significance  of  any  stim- 
ulant may  change  over  time,  as  witness  the  apparently  decreeing 
importance  of  highway  investments  and  the  increasing  importance  of 
sewer  investments  in  affecting  urban  fringe  growth  patterns.  The  sig- 
nificance will  also  vary. from  place  to  place.  A  highway  may  be  an 
important  stimulant  in  one  area  but  not  in  another.  Sewer  invest- 
ments may  lead  to  increased  sprawl  in  one  community,  but  a  lack  oF 
adequate  sewer  investment  (by  forcing  increased  use  of  sfptic  tanks 
and  hence  low  density  development)  may  have  the  same  effect  in 
another.  And  finally,  the  importance  of  these  effects  will  depend  not 
only  upon  their  physical  dimensfons  but  also  upon  the  values  of  the 
particular  community  in  which  they  occur,  values  which  change 
greatly  from  place  to  place  and  from  time  to  time. 

Because  of  the  importance  of  the  stimulants  and  the  way  their 
effects  vary  from  case  to  case,  jhe  Council  believes  strongFy  that 
their  analysis  (with  respect  to  Federal  actions)  should  be  included 
as  part  of  the  environmental  impact  statement."^  As  a  first  step 
the  Council  is  working  with  several  Federal  agencies  to  develop  tools 
which  will  allow  the  better  prediction  of  such  "secondary  effects.'' 
^^t  the  same  time,  local  planning  officials  are  beginning  to  re<;og- 
mze  how  the  stimulating  effects  of  infrastructure  investments  Cfin 
become  a  tool  in  controlling  development.  By  carefully  plannirig 
where  the  investments  will  be  made  and  how  they  will  be  staged, 
local,  regional  and  state  officials  can  strongly  influence  where,  how, 
apd  when.  This  use  of  stimulants  as  controls  is  discussed  in  the  next 
section. 

c 
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0"  Land  Use  Controls 
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Every  community  has  tools  available  to  it  to  control  and  direct 
the  development  process.  Some 'of  these  land  use  controls  are  well- 
established  and  well-known,  althou^rh  even  the  most  traditional  have 
undergone  chani^es  and  refinements  in  yjrent  yeare.  Others  arc  new 
and  relatively  untried,  some  offering  promise,  and  others  having 
some  obvious  pitfalls. 


Quiet  Revolution  lf?evisited 

In  1971,  the  Council  on  Environmental  Quality  documented  the 
movement  toward  more  effective  land  use  controls  in  its  report.  The 
Quiet  Revolution  in  Land  Use  Control}^"^  This  report  analyzed  in- 
novative land  use  controls  in  a  number  of  states,  including  Hawaii, 
Maine,  Vermont,  Massachusetts  and  Wisconsin.  It  also  examined 
regional  efforts  such  as  those  of  the  San  Francisco  Bay  Conservation 
and  Development  Commission  and  the  Twin  Cities  Metropolitan 
Council. 

Since  the  publication  of  The  Quiet  Revolution,  efforts  to  strengthen 
the  role  of  the*  states  and  their  rei^ional  governments  in  regulating  the 
use  of  land  have  continued.  Forty-eight  states  have  now  enacted 
legislation  or  are  seriously  studying  proposals  to  expand  the  previously 
limited  role  of  state  government  in  the  regulation  of  land  use.  (See 
the  Appendix  to  this  chapter.)  Initiatives  undertaken  by  the  states 
^  include  review  of  major  industrial  lo<^atiop  decisions  such  as  power 
plants,  assistance  to  localities  to  plan  better  for  the  siting  of  growth- 
inducing  public  facilities,  controls  on  surface  mining,  and  protection 
of  important  natural  areas — particularly  coastal  zones,  wetlands, 
floodplains,  and  mountain  regions — and  historical  areas  from  un- 
desirable development.  In  all  cases,  most  land  use  decisions  continue 
to  be  made  by  local  governments.  But  the  states  are  creating  proced- 
ures in  which  the  broader  state  perspective  is  applied  to  the  devel- 
opment process. 

Six  states  (California,  Delaware,  Maine,  New  Jersey,  Rhode  Is- 
land, and  Washington)  have  enacted  particularly  broad  state  author- 
ity over  land  use  decisions  in  defined  coastal  zones,  where  the  con- 
flicts among  competing  uses  of  limited  land  resources  are  often  mbst 
severe.  Six  others  (Connet^^ticut,  Georgia,  Maryland,  Massachusetts, 
North  Carolina,  and  Vif^inia)  have  singled  out  wetlands  for  state 
protection;  most  now  reqiiire  permits  for  any  draining,  dredging, 
filling,  or  constniction  in  such  areas.  Minnesota,  Michigan,  and  Wis- 
consin have  strong  shAreland  and  floodplain.=pc0t^tion  laws.  Utah 
has  enacted  critical  areas  legislation. 

Three  recently  enacted  state  laws  deserve  particular  mention.  The 
1972  Florida  Environmental  Land  and  Water  Management  Act 
(Act  380)  provides  for  state  designation- of  "areas  of  critical  state 
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concern,"  which  are  regulated  by  local  government  under  state 
guidelines  or  directly  by  the  state  if  the  localities  fail  to  live  up  to 
guideline  requirements.  The  1973  comprehensive  act  in  Oregon 
(Senate  Bill  100)^^^  tkl^esa  similar  approach  to  state  and  local  roles 
in  land  uce  planning  an^^^gulation,  with  a  state  land  use  commis- 
sion developing  policies  and  goals  to  be  implemented  by  local  gov-, 
emiiients.  The  State  of  New  York  in  1973  amended  its  Adiroridack 
Park  Agency  Act  to  provide  state-level  control  over  development 
on  privately  owned  holdings  comprising  over  one-half  the  acreage 
ivithin  the  park  area.^^^ 

At  the  same  time,  many  communities  have  taken  a  more  aggressive 
role  in  attempting  to  bring  about  better  land  use.  There  is  increasing 
citizen  pressure,  particularly  in  suburban  areas  of  major  cities,  to 
improve  planning,  to  evaluate  more  fully  the  .effects  of  develop- 
ment, and  to  stk^ngthen  local  development  controls.*"^  An  increas- 
ingly sophisticated  public  has  come  to  realize  the  point  made  through- 
out this  chapter— that  major  development  significantly  affects  the 
local  economy,  the  tax  burden,  and  the  environment.  In  a  recent  study 
for  EPA,  the  International  City  Management  Association  found  that 
36  percent  of  all  counties  with  populations  of  over  400,000  and 
nearly  one-fourth  of  all  cities  vAth  populations  of  over  10,000  have 
created  citizen  environmental  commissions  to  confront  these  and 
other  issues.^^o  Further,  the  study  found  that  approximately  half 
of  the  cities  and  counties  cited  citizen  support  for  environmental 
issues  as  being  a  major  factor  in  the  creation  of  enviropmental 
protection  programs.  As  noted  in  last  yearns  Annual  Report,  em- 
phasis on  growth  and  change  is  being  replaced  by  a  concern  for 
stability,  for,  protection  of  the  environment  and  for  a  greater  sense 
of  community. '  > 

A  new  appreciation  of  the  importance  of  land  use  issues  is  also 
beginning  to  influence  thinking  at  the  Federal  level.  In  the  past  the 
Federal  role  in  land  use  was  focused  primarily  on  the  management 
of  that  one-third  of  the  Nation's  land  comprising  Federal  lands, 
forests,  and  parks.^^°  Now,  as  indicated  in  the  previous  section,  there 
is  general  recognition  that  many  Federal  policies  and  programs 
influence  other  land  use  and  development  decisions. 

Recent  laws  define  a  new  Federal  role  in  dealing  with  land 
use  issues.  The  Coastal  Zone  Management  Act  of  1972,  adipinistered 
by  the  National  Oceanic  and  Atmospheric  Administration,  provides 
assistance  to  34  cx>astal  states  and  territories  wishing  to  establish 
resource  management  plans  in  defined  coastal  areas.^"°  In  its  first 
year  of  operation,  tTie  program  was  able  to  fund  eligible  programs 
in  all  but  one  of  the  designated  states.  The  Flood  Disaster  Protection 
Act  of  1973"°  empowers  the  Department  of  Housing  and  Urban 
Development  to  work  with  15,000  flood-prone  localities  in  the  United 
States  to  upgrade  regulation  of  development  in  floodplains  as  a 
coHdil;ion  for  disaster  relief  and  insurance  for  structures  now  existing 
on  floodplains. 
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Controlling  Development 


It  i<»  rare  to  find  a  lot  ality  wh(»re  only  one  iypv  of  land  u^^e  control 
h  in  effect.  More  coninionlyi  there  are  several  controls,  and  it  is 
their  interaction  the  way  in  which  they  complement  or  counteract 
oife'iltiother  whi(  h  cfFeclively  determines  the  deij^ree  and  character 
of  c  ontrol  cxcrx  ised.  It  is  useful  to  analyze  the  eflectivencHs  and  im- 
pacts of  the  individual  ( orltrol  mechanisms, 
f 

Zoning — Zoning,  the  most  common  system  of  land'  use  control, 
attempts  to  predeaignate  the  purposes  for  which  land  can  be  used. 
In  doinf,'  so,  it  nervc^i  to  sejL^ret^^atc*  u^es  into  assifpied  |^^eo,^raphic  areas, 
keei)inR,  for  example,  heavy  industries  af)art  from  residences,  or  even 
sinpjh^  family  housint;  ajjart  from  multifamily  housinf^.*"^* 

Zorvinf?  ran  have  si^^nifitant  im[)acit  on' land  values,  thout^h  tjie 
direction  and  si^^nifi(  ance  of  the  impact  depends  on  how  well  zonin/;' 
is  administered  and  on  supply  and  demand  situations  in  th^land 
market.  The  charat  ter  of  a  residential  neit^hborhood,  for  example,  is 
a  major  detenninant  of  the  value  of  its  houses.  Zonirif.^  assists  in.  the 
c  reation  and  i)reservation  of  these  ( hara(  t(»r  isti(  s  by  (\X(  ludin^^  von- 
Hi(  tinf^  land  uses,  su(  h  as  industry  and  larf^e-scale  commerce.^  Zon- 
int^  may  also  increase  property  values  by  n^strictin^'  the  amount  of 
land  available  for  jjarticular  us(»s.  For  example,  if  there  is  a  larfi^e 


Sf)me  land  use  (•nntrf)Is  require  no  compensation  because  jhey  protect  the 
public  health  and  welfare ;  residential  development,  ff)r  example,  f^hould  have 
been  barred  from  this  flood  plain. 
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i^Sfemand  for  multifamily  housing  but  very  little  land  zoned  for  that^ 
purpose,  the  small  supply  of  land  is  likely  to  find  a  very  high  market 


price.  ^ 


Zoning  can  also  reduce  property  valijes.  Land  that  is  permanently 
zoned  for  less  jDrofitable  uges,  such  as  agriculture  or  large-lot  single 
family  homes,  will  bring  a  lo\yer  price  than  land  ^oi^d  for  higher 
density  uses.  The  degree  to  which  land  can  be  restricted  to  less 
profitable  uses  is  an  issue  of  constitutional  law  /dealt  with  in  The 
Taking  Issue,  "a  report  issued  by  the  Council  last^ear  and  discussed^ 
in  Chapter  4  of  the  Fojiirth  Annual  Report.^'**- 

^oning  has  certain  inherent  p^ei^blems  as  a  land  use  control.  Inas- 
much as  it  can  change  the  price  of  land  from  its  free  market  value, 
zoning  may  create  economic  incentives  which  work  againsfe  the. suc- 
cessful implementation  of  the  desire<J  development  patterns.  For 
•example,  if  two  parcels  of  land,  alike  in  every  other  respect,  are 
zoned  for  different  purposes — e.g.,  one  for  multifamily  and  the  other 
f6r.  single  fatnily  housing— and  if  the^l^nd  -  prices  differ  because 
multifamily  development  is  more  profitable,  then  a  potential  devel- 
oper of  multifamily  units  has  an  incentive  to  buy  the  cheaper  land 
and  use  his  influence  in  the  locaUty  to  get  the  zoning  changed.^^ 
When  this  "spot  "zoning"  occurs,  it  results  in  such  land  use  aberrations 
^  garden  apartments  surrounded  by  farms — not  where  proper  land 
i^ise  planning  would  locke  apartments  nor  ev^n  where  they  would  be 
built  were  there  a  completely  free  market. 
'  .\  second  problem  with  zoning  derives  from  its  underlying  assump- 
tion that  different  uses  should  be  segregated.  -In  terms  of  conv^n-  - 
ience,  environmental  effects,  and  energy  consumption,  there  are  often 
si^^ific^nt  advantages  to^^locating  neighborhood  facilities  such  as 
a  grocery  store  or  a  pharmacy  within  a  residential  area.  Traditional 
zoning,  however,. generally  prohibits  such  an  intermingling  of  uses. 
Recent  tends  in  planning  and  zoning  seek  to  remedy  this  deficiency 
by  moMwE. toward. a  more  beneficial  integration  of  different  land 
uses  at        proper  scale.      -  ,         .   .  . 

An  even  more  basic  question  in  zoning  is  whether  it  is  possible, 
or  ^ven'  desirable,  for  a  community  to  establish  firm  criteria  for  land 
use  that  are  exacted  to  remain  unchanged  over  a  long  period  of 
tiTtie.  Experience  suggests  that  it  is  not.  Commonly,  zoning  regula- 
tions are  transformed.  Amendments  and^  variances  which  were 
originally  intended  as  rareTy' used  safety  valves  .often  become  the 
'rfile.  As'a  result,  zoning  provide?  neither  stability  of  use  nor  a  logi- 
cal mechanism  for  definition  of  use.  Scyrnie  new  techniques  being 
usedao  OvJ^fne  these  problems  are  discussed  later  in  this  section. 

Aside  fr^^^arious  inherent  problems^  the  manner  in  which 
communities  actually 'implement  their  ironing  ordinances  is  often 
criticized-.' It  is  said  that  many  comrAinities  fiavfe 'intentionally  or 
unintentionally  adopted  zoning  regulations  which  effectively  bar 
.  low  or  even  middle  income  housing  from  the  community,'^"  pri- 
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marily  through  ^regulation  of  lot  size,  frontage,  living  spare,  and 
setback. 

It  IS  generally,  though  nof^unanimously,  accepted  that  zoning  plays 
a  part  in  the  determination  of  housing  costs.^^^  Because  housing 
rosts^and  lot  si/e  have  a  direct  and  jJositive  relatipnsSip  to  municipal 
tax  revenues,  while  public  service  costs  i)er  given  fionsehold  are 
relatively  constant  regardless  of  housing  costs,  municipalities  have 
an  mcentive  to  engage  in  "fiscal"  zoning  attempting  to  maximize 
the  revenue  provided  by  the  land. and  improvements,  while  limiting 
the  number  of.  new  families  entering  the  community.^"'" 

Many  communities  have  adopted  large-lot  zonincr  in  the  belief  that 
It  u'lll  preserve  open  space  and  sloW  development.  Under  these 
ordinanc  es,  a  house  may  be  built  oqly  if  it  is  on  a  lot  of  several  ac  res. 
Bia  large-lot  zoning  mav  inc  rease  environmental  problems  and  create 
undesirable  economic-  and  soi  ial  consecjuences.^^^"  It  is  damaging  to 
environmental  cjiuditx  in  that  it  takes  Uns  densitv  development  farther 
and  farther  intoc'the  countmide.  This  recjuires  more  roads  bec  ause 
of  the  greater  distanc  es  and' nec  essitates  more  travef  bv  car,  tht^reby 
increasing  enert^v  c  onsumptipn  and  air  i)onution.  As  a  re^lt  of  the 
greater  di^stanees  betwc^cni  houses,  lar-e-lot  zoning  fore  es  c  c^unimities 
to  pay  more  per  resident  for  sewer,  elec  tric,  water,  and  other  infra- 
structure systems,  which  in  turn  leads  to  increased  property  taxes 
and  provides  additional  stimulus  for  "'fisc  al"  zoning. 

Fortunately,  there  are  new  zorung  tech^icjues  available  which  deal 
more-  efficiently  witb  some  of  the  problems  of  traditional  zoning. 
Two  of  the  rnost  important  are  the  planned  unit  development  (PUD) 
and  the  spec  ial  i)urpose  district.  ,  "  . 

I  he  Pri)  tec  hnicjue  is  string  incj»iw.sed  use  af'ross  the  countrv'. 
partic  ularly  in  communities  at  the  uN^  fringe.  Usually  embodied 
as  part  of  tlie  loc  iU  zoning  f)rdinanc-e.  it  provides  increased  flexi- 
bility for  the  design  and  siting  of  residential  developnumt.  Under 
the  PUD  techmcjue,  the  buihier  is  permitted  to  aggn^gate  the  total 
density  j)ermitted  for  his  trac  t  into  dusters  of  higher  density  devel- 
opment. The  sr)eeific  i)Ian  is  determined  through .nc^gotiation  between 
the  developer  and  the  planning  board,  working  within  broad  legis- 
btive  guidelines.'^"  For  the  developer,  this  results  in  savings  in  build- 
ing  costs.  For  the  (  ommunity.  it  pn>ser\'es  relatively  large  unbrojjen 
areas  of  oj)eh  spac^e  (usually  If)  20  pen  en  t  of  the  totall  and  reduces 
manvof  the  ('osts  caused  b\  tvpic  al  sprau  I  clc\clopn;ent. 

'Flie.PUF)  trr}mic]uo  can  apply  c^cpially  well^to  luxury  develop- 
ments or  moderate  priced  housing.  Some  of  the  most  desirable  fious- 
ing  in  many  communities  is  locatc^d  in  the  PUD's  where  savings  in 
housing  costs  are  applied  to  bc^tter  community  facilities.  Or  the  cost 
savings  can  be  used  to  provide  a  greater  diversity  in  housing  to  serve 
better  the  individuaf  needs  and  economic  capabtlities  of  potential 
residents.''*  Smaller  units  for  elderly  residents,  for  (*xamj)le.  can  be 
interspersed  with  larger  residences. 
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;;  second  innovative  technique  is  the  special  purpose  district. 

I*  Like  the  PUD,  the  special  district  is  typically  a  oArt  of  the  local 

I  zoning  ordinance,  designed  generally  to  give  greateiflpway  in  devel- 

I  opm&nt  and  to  break  traditional  zoning's  infiexjMe  focus  on  the 

{■  .  single  lot.  Whereas  the  PUD  is  designed  for  neW  developments, 

;  the  special  [  ht ^)ose  district  generally  is  created  to  protect  existing 

f     «  desirable  use.    ii  particular  areas  of  social,  cultural,  or  historical 

importance  th;.t  are  threatened  by  pressures  for  redevelopment.  The 
special  puqDose  district  is  subject  to  controls  pn  design  and  use,  and  it 
provides  various  incentives  and  bonuses  to  complying  developers. 
'  ^  The  technique  has  been  used  most  often  in'  the  preservation  of 

historic  districts,  such  as  New  York  City's  Greenwich  Village.  But 
it  has  found  application  as  well  in  other  areas  of  that  city,  where  it 
has  helped  to  revitalize  the  Broadway  theatre  district,  to  encourage 
^  the  continued  existence  of  luxury  shops  along  Fifth  Avenue,  and  to 

preserve  low  inconfie  housing.^*^ 
^  .  .  Special  purpose  districts  and  PUD's  attempt  to  come  to  terms  with 

the  problems  and  potentials  of  a  specific  area.  Both  techniques  grow 
from  a  recognition  that  normal  zoning  ordinances  are  often  too  clumsy 
to  deal  with  the  delicate  process  of  preserving  and  enhancing  environ- 
mental quality. 

Review  of  Development  Proposals — Traditional  zoning  ordi- 
nances attempt  to  control  land  use  by  determining  before  develop- 
ment occurs  what  every  piece  of  land  will  be  used  for.  As  long  as 
any  proposed  development  satisfies  the  designated  land  uses,  it  is 
allowed.  But  to  assure  that  it  does,  most  communitils^have  also 
j    ^  adopted  laws  for  the  review  of  major  development  proposals.  These 

\  laws  vary  from  the  simple  requirement  to  file  a  map  of  platted 

acreage  for  a  new  subdivision  to  highly  sophisticated  techniques  and 
repbrting  schemes  with  guidelines,  regulations,  and  provisions  for 
public  review.^*^  There  is  an  increasing  recognition  that  development 
proposals  must  be  examined  on  an  individual  basis  under  a  system 
of  review  that  has  both  clearly  defined  standards  and  the  flexibility 
"to  take  into  account  changing  community  values  and  the  special 
characteristics  of  each  project. 

^  A  typical  project  review  ordinance  establishes  very  general  guide- 
'  Iih^s  for  development  and  leaves  ce'rtain  choices  concerning  the 
design  and  location  ^f  the  development  to  case-by-case  negotiation 
^between  the  developer  and  the  municipal  officials.  The  Ramapo,  N.Y., 
l^w  takes  a  somewhat  different  approach,  establishing  a  point  system 
oased  on  the  location  of  development  with  respect  to  existing  in- 
frastrjicture  and  on  the  developer's  willingness  to  supply  various 
public  facilitFes  himself.^** 

Environmental  impa^trs^tements  required  by  the  National  En- 
vironmental Policy  Act  and  oy  laws  enacted  in  numerous  states  an8 
localities  are  another  form  of  "j^roject  review,  requiring  that  govern- 
mental agencies  review  in  a  public  docunrient  the  impacts  of  projects 
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they  propose  to  approve  or  undertake.  In  California,  state  legislation 
on  impact  statements  has  been  interpreted  as  applying  to  significant 
private  actions  as  well.*^°  Increasing  emphasis  is  being  given  in  impact 
statementifito  both  direct  land  use  impacts  and  changes  in  surrounding 
Idnd  uses  likely  to  be  induced  by  the  proposed  action. 

Other  state  laws  have  created  procedures  and  special  boards  for 
reviewing  development  proposals.  California's  Coastal  Zone  Act  set 
up  a  statewide  commission  and  regional  panels  to  analyze  impacts 
before  approving  develof>ment  proposals.*^"  Vermont's  Environ- 
me^al  Control  Law  (Act  250)  requires  a  review  by  a  regional 
environmental  board  for  all  subdivisions  over  10  acres,  any  commer- 
cial or  industrial  development  of  substantial  size,  and  any  develop- 
ment above  2500  feet  in  elevation.^*^  Comprehensive  state  review' 
of  power  plant  siting  has  been  established  in"a  number  of  stat^, 
including  Arizona,  Arkansas,  California,  Kentucky,  Maryland, 
Massachusetts,  Minnesota,  Montana,  New  Hampshire,  New  York, 
Ohio,  Oregon,  Virginia,  and  Washington.^^"  Texas  and  Louisiana 
require  project  review  before  construction  of  iiupcrports.**°  Delaware, 
in  addition  to  banning  heavy  industry  from  its  coastal  zone,  has  ' 
established  a  permit  system  to  review  and  approve  bther  types  of 
industry  there.  On  the  local  level,  the  Association  of  Bay  Area  Gov- 
ernments in  San  Francisco  has  established  "Project  Review  Criteria' 
for  Growth,"  which  arc  applied  in  order  to  analyze  the  environ- 
mental and  social  impact  of  proposed  development.*^® 

Each  of  these  approaches  seeks  to  resolve  a  very  important  question 
in  land  use  regulation^,  to  what  extent  should  controls  be  exercised 
through  traditional  zoning  methods  of  predesignating  perjnitted  uses, 
and  to  what  extent  should  each  development  proposal  be  given  special 
review?  Most  procedures  being  adopted  at  present  include  a  mixture 
of  both  Traditional  zoning  is  less  likely  to  cause  delays  in  develop-' 
men t' and  may  provide  less  opportunity  for  arbitrary  or  capricious 
"  actions  by  public  bodies.  On  the  other  hand,  it  tends  to  be  inflexible 
and  unresponsive  to  public  opinion,  and  it  often  interferes  with  solu- 
tions that  best  serve  the  longer-term  interests  of  both  the  private 
develoMr  and  the  public.  The  consecjuences  of  poor  design  and 
imf)ro/er  site  location  are  long-term  losses  for  the  residents  and  the 
community.  Hence,  the  current  trend  is  cleariy  toward  more  case-by- 
case  review  as  the  only  way  to  assure  adequate  sensitivity  to  commu- 
nity and  environmental  impacts.  This  move  away  from  preregulation 
toward  riiore  thorough  review  of.  development  proposals  is  also 
reflected  in  two  other  new  development  control  techniques  which  are 
diiiCussed  below:  development  rights  and  land  banking. 

.Development  Rights:  Donation,  Purchase,  and  Transfer  The 

Constitution  places  limits  on  the  taking  of  private  property  by  public 
.authorities  without  just  compensation.  Under  a  series  of  court  cases 
in  the  eariy  part  of  this  century,  the  concept  of  "taking^'  was  held  to 
a*pply  tcl^^ government  regulation  of  land.^°^  This  limits  the  severity 
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of  land  regulation  which  can  be  applied  in  the  name  of  the  general 
welfare  without  requiring  that  the  owner  be  compensated  for  the 
taking.  For  the  most  part,  the  determination  of  what  constitutes  a 
compensable  taking  has  been  left  to  state  courts/^-  and,  as  might  be' 
expected,  the  line  between  legal  and  illegal  regulation  varies  among 
the  states,  as  well  as  over  time  within  the  same  state.  Some  state 
( ourts  have  held  that  restricting  development  to  I  house  per  5-acre 
minimum  lot  size  is  a  reasonable  use  of  public  power  but  draw  the 
line  at  a  10-acre  minimum  lot.^°^  To  some  extent,  of  course,  the  land 
itself  dictates  reasonable  uses.  Public  authorities  can  be  more  restric- 
tive with  respect  to  floodplains  because  develogiment  there  poses 
potential  dangers  to  residents,  and  with  respect  to  wetlands  because 
of  their  value  as  natural  breeding  areas.     ^  • 

What  is  left  to  the  landowner  after  the  community  has  placed  such 
legal  restrictions  on  his  ability  to  use  his  land  is  seejp  by  the  law  as 
a  bundle  of  rights.  When  the  landowner  subse(|uently  sells  or  gives 
away  his  land,  he  is  actually  transferring  this  bundle  of  rights.  How- 
ever, there  is  a  longstanding  right  to  split  off  some  of  the  rights  from 
the  bundle  and  sell  or  donate  them  separately  from  the  rest.  Often 
in  the  past,  for  example,  one  farmer  would  sell  to  another  the  right 
to  cross  a  strip  of  his  property  to  reach  fields  with  no  direct  access. 
That  strip  would  then  be  subject  to  a  right  or  easement  held  by 
the  other  farmer  and  as  a  result  might  not  be  fully  usable  by  the 
landowner. 

Over  the  years,  the  separation  of  such  rights  has  become  more 
common  as"  a  land  use  control  technique.  Various  agreements  have 
been  formulated  whereby  landowners  sell,  donate,  or  transfer  limited 
rights  from  their  bundle  to  private  groups  or  public  authorities.  Some- 
times such  rights  are  called  conservation  easements  or  scenic  ease- 
ments. The  more  common  generic  term  is  "development  rights" 
bepau^e  the  rights  split  off  and  transferred  usually  include  most  of 
tne  rights  to  develop  the  land. 

There  is  no  doubt  that  the  community  can  purchase  those  devel- 
opment rights  if  feels  it  needs"  to  control  land  use  beyond  the  point 
peniiitted  by  the  Constitution,  It  may  even  condemn  such  develop- 
ment rights  under  eminent  domain  laws  and  compensate  an  un- 
willing seller,  although  the  public  benefit  derived  from  such  strong 
action  must  be  clearly  demonstrated.  But  the  purchase  of  develop- 
nu^nt  Rights  can  be  expensive,  i)arti(  ularly  if  it  is  used  as  a  stopgaj) 
in  areas  subject  to  heavy  development  pressures.  An  added  cost,  as 
in  the  case  of  publicly  owned  lands,  is  that  the  value  of^ghts  held 
by  the  community  is  removed  from  the  tax  rolls. 

Despite  these  legal  intricacies  and  the  financial  limitations,  there 
is  increasing  interest  in  a  wide  range  of  approaches  to  development 
rights  as  a  part  of  the  community's  land  use  controls.  New  approaches 
include  doriations,  transfer?,  and  other  devices  in  addition  to  purchase 
of  thesQ  rights.*^* 

The  donation  of  development  rights  is  a  valuable  approach  in  cases 

56 

•87- 


i 

in  which  landmvners  are  agreed  that  they  would  all  benefit  (rom 
restricting  or  preventing  further  development.  Each  owner  deeds  his 
rights  to  a  public  body  or  a  private  nonprofit  precervatfon  group. 
Landownenj  continue^to  use  their  property  and  can  sell  it,  subject 
of  course  to  those  rights  now  held  by  the  done^.  Such  donations  can 
reduce  the  owner  s  property  tajces  and  may  be  deductible  as  a  charita- 
bly gift  in  computing  Federal  income  taxes. 

Some  development  rights  donation  agreements  have  been  in  force^ 
for  many  years.  Residents  of  the  Mill  Greek  Valley  in  suburban 
Phila4elphia  have  had  an  agreement  in  effect  for  nearly  35  years; 
*  it  withstood  the  pressures  of  surrounding  suburbanization  and  nearby 
freQway  construction  and  preserved  the  natural  character  of  the 
valley.^^^  Large  portions  of  the  Brandywine  Valley  in  Delaware  and 
southern  Pennsylvania  have  been  similarly  set  aside  as  permanent 
open  space.^^^  The  donation  approach  has  also  worked  in  conserva- 
tion areas  in  New  England.*°^ 

Where  donation  of  development  rights  does  not  appear  possible, 
a  comipunity  may  wish  to  purchase  and  hold  development  rights  when 
it  desires  to  restrict  development  to  a  degree  not  permissible  through 
regulation.  The  community  can  choose  the  amount  of  rights  it  wishes 
to  purchase  according  tq  a  variety  of  factors.  In  the  case  of  some 
parcels,  for  example,  it  may  be  enough  to  buy  only  the  rights  to  higher 
density  development;  in  other  cases,  the  right  to  prevent  all  further 
development  might  be  pufthased.  A  recent  example  of  this  selectivity 
is  the  proposed  plan  for  uie  Brandywine  Valley  in  Chester  County, 
Pennsylvania.  This  plan  calls  for  the  Chester  County  Water  Resources 
Authority  to  purchase  development  rights  to  the  edge  of  the  flood- 
plain  of  the  Brandywine  River  or  to  a  distance  of  300  feet,  whichever 
is  greater,  and  the  rights  to  develop  at  density  greater  than  1  house 
on  each  4  acres  onovooded  or  steep  slopes.^°" 

As  with  donation' of  development  rights,  their  purchase  is  not 
a  new  and  untested  development.  Such  purchases  have  been  used 
to  protect  wetlands  and  other  environmentally  critical  areas  and 
have  also  been  used  extensively  around  airports.^°°  Nevertheless  some 
public  officials  are^still  reluctant  to  purchase  development  rights  on 
an  extensive  scale.  One  criticism  is  that  development  rights  often 
cost  neariy  as  much  as  titles  to  the  land.  This  is  indeed  the  case 
where  efforts  to  purchase  development  rights  are  initiated  after 
the  land  has  come  under' the  pressure  of  urbanization;  m  such 
circumstances,  most  of  the  value  of  the  land  derives  from  its  develop- 
ment potential.  On  the  other  hand,  the  State  of  Wisconsin  pur- 
chased development  rights  in  rural  areas  adjacent  to  the  Great  River 
Road  along  the  Mississippi  River  over  30  years  ago  for  a  few  cents 
per  front  foot;  today  the  road  is  fully  protected  from  billboards  and 
extensive  development.**^'' 

Another  criticism  is  that  the  purchase  of  development  rights  causes 
enforcement  problems  and  maizes  the  land  difficult  to  manage.^°* 
But  the  Nature  Conservancy,  which  has  considerable,  experience  in 
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the  receipt  and  purchase  of  such  partial  estates  in  land,  has  found 
that  the  landowner  continuing  to  live  on  the  land  is  the  best  manager 
and  law  enforcement  officer  of  all.^°^ 

An  important  new  concept  is  '*tramferable  development  rights."*^'** 
Traditional  land  use  controls  pSDume  that  the  development  potential 
of  a  site  may  be  used  only  on  that  site.  The  new  concept  proposes 
to  break  this  linkage  between  a  piece  of  land  and  its  development 
\^tential  by  permitting  the  transfer  of  the  development  rights  to 
land  where  greater  density  will  not  be  objectionable.  In  freeing  the 
development  rights  for  use  elsewhere,  the  technique  would  avoid 
current  inequities  by  enabling  the  owner  of  a  restricted  site  to 
recoup  lost  economic  values  by  selling  the  site's  development 
potential. 

Un^er  this  concept,  as  it  is  generally  envisioned,  all  land  v/ould 
initiallylbe  assigned  the  same  number  of  development  rights  per  acre. 
Then  a  pkn  would  lay  out  zones  for  low,  medium,  and  high  density 
development^ Landowners  in  high  density  zones,  needing  more  rights 
in  order  to  tuild  to  permitted  levels,  would  buy  those  rights  from 
landowners  in  low  density  zones.  Thus  the  development  rights  would 
be  bought  and  sold  on  an  open  market.  Any  landowner  could  take 
part,  but  he  could  develop  his  land  only  to  the  degree  that  he  had 
.  accumulatecl  development  rights  and  only  to  the  extent  pernJltted  by 


Many  land  use  control  device^zoning,  reviev/  of  development  proposals, 
development  rights  purchases,  land  banking,  and  timed  development  plans- 
are  available  to  localities  to  help  direct  the  pattern  and  pace  c^f  new  growth 
and  to  reduce  its  adverse  environmental  effects. 
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the  zone  he  wab  in.  Unlike  current  zoning  practices,  the  boundaries 
of  the  zones  or  the  degree  of  development  within  a  zone  could  not 
be  changed. 

Thdire  is  still  a  great  deal  of  unceruinty^bout  the  details  of  how- 
such  a  system  would  work  and  the  extent  to  which  it  would  be 
associated  with  more  traditional  land  use  controls  such  as  zoning. 
Some  cx)n(rete  j)ix)posals,  however,  are  being  developed.^'**  Given 
.  the  gaps  in  existing  research. and  the  obvious  problems  of  imple- 
menting poorly  conceived  transfer  programs,  extensive  investigation, 
research,  and  experimentation  are  necessary  before  such  a  system 
is  widely  adopted. 

The  public  costs  of  sue  h  a  program  should  be  limited  to  organizing 
the  development  rights  market  and  making  sure  it  works.  If  the 
rights  are  transferrahle  only  within  a  community,  the  tax  base  re- 
mainsyconstant,  for  the  increased  tax  payments  of  the  purchaser  of 
development  rights  wiH  ofT^set  the  reduced  payments  of  the  seller. 
One  substantial  benefit  for  the  (onmumity  is  that  land  from  which 
t\ui  developnfent  rights  are  sold  is  efTectively  preserved  in  low  density 
or  open  space  use  in  privat.e  lands  without  cost  to  the  public. 

Transfer  of  development  rights, has  been  attempted  on  a  limited 
basis  by  some  cities,  and  it  has  proven  particularly  useful  in  preserving 
historic  buildings  in  neighborhoods  under  redevelopment  pressure.**^^ 
J  Such  buildings  may  be  saved  if  the  owner  can  transfer  the  right  to 
build  a  higher  structure  on  the  site  to  a  nearby  property  he  owns.  In 
this  way,  he  is  permitted  to  build  higher  on  the  latter  site  in  return 
for  preserving  the  lowrise  historic  building  on  the  former.  This 
assumes,  of  course,  that  there  are  height  restrictions  in  the  neighbor- 
hood beyond  which  the  developer  wishes  to  build  and  that  a  building 
of  surh  height  is  not  undesirable. 

Whether  the  development  rights  transfer  approach  should  achieve 
wider  application  and  even  replace  zoning  and  other  traditional  land 
use  control^may  soon  become  a  major  topic  of  debate.  At  this.point^ 
the  transfer  concept  is  still  in  its  infancy.  As  with  any  other  innova- 
tion, it  will  be  widely  adopted  only  if  it  is  clearly  proved  superior 
to  more  traditional  methods.  However,  s6rne  parts  of  the  development 
rights  transfer  concept  may  prove  useful  in  the  long  run.  They  may 
provide  a  way  to  alleviate  tlie  unfair  "windfall"  a^d  "wipeout"  effects 
brought  on  landowners  by  current  land  use  controls.j^*''' 

Land  Banking — Another  potential  mechanism  for  public  control 
over  development  is  land  bafcking.  This  approach  involves  the 
acquisition  by  the  community  of  extensive  undeveloped  lancf^sur- 
rounding  the  community  with  subsequent  resale  of  parcels  and  tracts 
to  developers  in  a  way  that  effectively  controls  the  rate  and  pattern 
of  urbanization. 

New  conrmiunities  such  as  Columbia,  Maryland,  and  Irvine,  Cali- 
fornia, demonstrate  the  simplest  fonn  of  land  banking.  The  developer 
acquires  a  large  tract  of  undeveloped  land,  prepares  a  land  use  plan, 
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and  provides  major  infrastructure  investments  such  as  roads,  sewers, 
and  utilities.  He  then  controls  development  of  the  community  so  that 
the  construction  of  residences,  commercial  centers,  recreational  areas, 
and  public  facilities -are  efficiently  staged  and  coordinated.  In  this 
way  the  community  developer  creates  a  more  orderly  growth  process 
and  is  able  at  relatively  low  cost  to  preserve  lands  for  future  public 
facilities  and  for  open  space. 

Public  land  banking  schemes,  though  uncommon?  in  the  United 
States,  are  used  in  many  other  countries.  Programs  of  land  acquisi- 
tion and  banking  have  been  implemented  in  Australia,  Cana4a, 
Denmark,  England,  (Germany,  the  Netherlands,  Hong  Kong,  Israel, 
Norway,  and  Sweden. 

Several  examples  bearparticular  mention.  The  English  ne^  towns 
have  been  built  on  land  acquired  for  that  purpose  by  public  corpor- 
ations which  undertook  the  development,  planning,  land  acquisition, 
and  construction.^"'  Sweden's  municipal  land  reserves  h^ve  particu- 
larly impressed  urban  American  planners.^^*"  After  World  War  11, 
Stockholm  undertook  a  very  aggressive  prograjn  to  control  the  proqess 
of  urban  growth,  which  resulted  in  attractive,  well-planned  suburban 
communities,  separated  by  green  space  from  the  core  city  and  from 
each  other,  and  efficiently  linked  by  public  transportation  and 
highways. 

The  applicability  of  much- of  this  foreign  experience  to  the  Ameri- 
can situation  is  limited. However,  land  banking  which  has  been  in 
efToet  since  the  1930's  in  the  Canadian  provinces  of  Alberta  and 
Salkatchewan  may  be  more  directly  relevant  because  of  the  similar- 
ity between  U.S.  and  Canadian  property  laws  and  traditions.  It  is 
interesting  to  note  that  a  Canadian  Government  task  force  studying 
,  the  Sasltatchewan  experience  found  that  the  prices  charged  for  hous- 
ing in  and  around  cities  using  land  banking  were  significantly  lower 
than  those  around  comparable  cities  that  had  not  adopted  such  a 
program."^ 

As  with  zdning,  the  economic  efTects  of  land  banking  depend  on 
how  it  is  administered.  The  act  of  withholding  land  from  the  market 
shpuld  increase  land  prices.*^^  This  escalation  in  land  prices  is  par- 
ticularly severe  during  the  initial  public  acquisition  of  the  land. 
After  initial  acquisition,  land  prices  are  determined  essentially  by, 
the  apidunt  of  land  released  for  development.  The  initial  inflationary 
efTect  can  be  avoided  by  purchasing  land  sufficiently  distant  from 
the  urban  fringe  that  it  is  not  yet  efTectively  a  part  of  the  urbap  land 
market  and,  thus  is  much  less  expensive.  However,  such  an  approach 
would  prevent  land  banking  from  having  any  sigr^ificant  short-range 
impact  on  the  urban  growth  process.^'"  The  Swedish  experience  sug- 
.  gests  that  land  for  a  reserve  should  be  accjuired  at  least  three  decades 
in  advance  of  its  anticipated  development.^'^ 

Land  banking  undertaken  nearer  to  urban  areas  can  have  a 
positive  efTect  by  assuring  the  development  of  previously  passed-over 
panels.  Such  parcels,  leapfrogged  by  developers  for  larger  and 

60  " 


che^er  tracts  farther  out,  sometimes  amount  to  a  substantial  propor- 
tionjpif  the  total  urbanized  arj&a.  By  preventing  such  leapfrogging, 
land  banking  can  force  the  filling  in  of  passed-over  land  and  create 
more  efficient  land  use  patterns,  although  the  financial  advantage 
of  banking  in  advance  of  urbanization  is  lost  to  the  public.^^^ 

There  has  been  some  experimentation  in  land  banking  in  the  United 
States,  not  only  through  recent  .©ew  communities,  but  also  in  the 
creation  of  a  few  "grcenbelt"  towns  during  the  1930's  and  govern- 
ment towns  such  as  Los  Alamos  and  Oak  Ridge  during  the  l9Ws. 
More  important,  a  number  of  communities  have  implemented  what 
amounts  to  "land  banking"  by  advance  acquisition  of  land  later  used 
for  schools,  open  space,  and  highway  corridors.  While  this  does  not 
result  in  control  over  large  land  areas,  such  policies  appear  to  benefit 
localities  in  two  ways.  Needed  land  is  acquired  while  it  is  still  cheap, 
and  prior  knowledge  of  such  public  facility  location  permits  more 
effective^  planning  ^d  more  informed  private  development 
decisions.  ^^'"^  »  , 

There  remains  strong  interest  in  the  possible  use  of  more  exten- 
sive land  banking  scheme.s.*'^  Two  Presidential  Commissions,  a  spe- 
cial Congressional  committee,  and  numerous  ot;her  ofllcial,  quasi- 
official,  and  private  organizations  have  recently  undertaken  analyses 
of  the  problems  of  providing  for  more  orderly  urban  growth."'  Al- 
most without  exception,  their  reports  call  for  the  public  acquisition 
of  land  in  order  to  reduce  the  casit  of  public  facilities  and  to  guide 
and  control  urban  development  more  effectively. 

No-trowth  and  Slow-Growth  Policies—As  this  chapter  indicates, 
the  interrelationships  of  community  goals,  economic  forces,  tax  pol- 
icies, and  land  use  c  ontrols  are  extremely  complex  and  little  under- 
stood. As  a  result,  citizens  in  many  communities  share  a  feeling  that ' 
the  development  process  is  out  of  control,  that  decisions  are  made 
which  benefit  only  the  influential  developers'  interests,  and  that 
piecemeal- changes  are  having  an  unpredictable  cumulative  effect  on 
the  quality  of  life.*"" 

The  reaction  in  many  localities  is  a  strong  citizen  effort  to  slow  or 
stop  growth.  In  its  most  extreme  form,  communities  have  decided 
that  they  want  no  more  growth  and  will  allpw  no  more  de\^elop. 
ment.>'^  Such  an  approach  is  futile  as  a  long-term  solution.  Among 
other  problems,  it  may  deny  some  the  right  to  a  reasonable  use  of 
^their  land,  a  denial  which  is  in  violation  of  the  Constitution  unless 
the  owner  is  compensated  for  his  Igss  by  the  community.  Few  com- 
munities have  the  wherewithal  to  buy  out  all  the  development  rights 
surrounding  them.  Such  an  approach  also  tends  to  have  the  effect 
of  merely  pushing  growth  elsewhere.  * 

When  such  'flat  bans -on  development  have  been  imposed  for 
unhmited  periods,  they  have  run  afoul  of  the  courts.*^^  On  the  other 
hand,  there  is  at  least  some  evidence  that  in  those  areas  in  which  a 
community  has  imposed  a  temporary  halt  on  development  in  order 
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to  plan  its  future,  the  ( ourts  will  he  more  re('ej)tive.  In  one  recent 
Federal  court  case,  a  small  town  in  New  Hampshire,  faced  by  a  large 
seasonal  home  subdivision,  rezoned  the  land  to^-acre  minimum  lots 
to  halt  the  i)n)ject  until  a  town  plan  could  be  develop^»d  and* 
adopted.'***  In  upholdint^  the  {  ommunity's  mr\n  to  call  a  halt  to  the 
developmepit,  the  court  emphasized  the  tc^mporary  nature  of  the 
locality's  action,  the  relative  si/e  of  the  proposed  development  com- 
pared to  the  existini^  town  j)()j)ulaty)n,  and  the  fact  that  the  action 
denied  no  one  housing,  since  the  -^^roposed  developrnenf  was  clearly 
for  second  homes. 

Many  communities  have  imposed  moratoria  on  various  phases 
of  development.  One  recent  study  found  that  nearly  one-fifth  of 
all  local  [governments  surveyed  had  imposed  some  type  of  moratorium, 
most  frequently  on  buiUiing  permits.'^*"  Another  type  of  moratorium 
often  used  is  on  n(^-  sewer  ( onnections.  This  is  usually  done  upon  the 
order  of  state  health  or  water  pollution  control  authorities  to  pre- 
vent overloading  of  treatment  plant  capacity.  Over  200  such  rnora- 
t{>ria  were  in  {im  v  durint^  They  are  gen(»rally  upheld  when 

challenged  in  court,  being  temporary  and  necessary  for  compliance 
with  state  and  Federal  water  (juality  laws.  Thepe  is  usually  a  schetl- 
ule  for  the  ctmstruc  ti{)n  of  new  treatment  faci(iti(*s  which  provides 
assurance  that  the  moratorium  will  he  lifted  in  the  foreseeable  future. 

Some  communities,  however,  have  adopted  such  moratoria  in  a 
more  open  attempt  to  control  rates  or  patterns  of  population 
growth.'"'*  Although  the  actions  may  W(*ll  limit  the  amount  of  growth 
taking  j)lace  in  one  community,  that  growth  will  probably  occur 
somewhere  else,  perhaps  with  more  adverse  economic,  environmen- 
tal, and  social  effec  ts.  For  example,  if  the  moratorium  prevents  hook- 
ups to  existing  sewers,  desirable  in-fill  development  on  previously 
skipped-over  land  cannot  take  place.  This  may  contribute  in  con- 
tinued urban  sprawl  by  narrowing  the  deveUipment  alternatives  to 
single  family  Housing  on  large  lots  with  septic  tanks,  usually  feasible 
only  in  undeveloped  areas  far  from  the  central  city.  Alternatively, 
the  moratoria  may  fore*  develofiers  to  install  "package  treatment 
systems"  which  add  to  the  cost  of  housing  in  'the  short  nin  and 
create  substantial  maintenance  and  monitoring  costs'  for  the  locality 
in  the  future. '^^'  In  short,  rather  than  controlling  urban  development, 
sewer  moratoria  can  accelerate  sprawl.  , 

S(»wagc  treatment  moratoria  can  ha\t'  othtT  ( ountcrjinxiiictive  , 
impacts  as  well.  For  example,  in  'I  ^'^coma,  Wa.shington,  the  State 
.  I  )ej>artrncnt  of  Ft olog^  in  May  1971  imposed  a  ban  on  further  septit 
tank  installation  in  order  to  prevent  greater  pollution  of  ground  and 
surface  water.  But  during  the  4'month  delay  between  the  announce- 
ment of  the  ban  and  its  implementation,  builders  stockpiled  septic 
tank  and  building  permits  and  built  a  great  many  units  with  septic 
tanks  which  might  well  not  have  been  built  otherwise. ^^'^  A  related 
phenomenon  occurred  in  1970  in  Montgomery  County,  Maryland, 
when  some  areas  of  the  county  were  placed  under  a  moratorium 
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while  others  were  not.  A  run  on  permit  applications  took  place,  and 
the  development  of  the  county  was  distorted  by  the  hi^h  amount  of 
construction  in  the  unrestricted  ar^>*"^ 

Sewer  moratoria  can  also  have  a  serious  effect  on  low  arid  mod- 
erate income  groups  by  tif^htening  the  housing  market  and  increasing 
housing  costs,  since  package  plants  and  septic  systems  are  costly 
and  the  latter  require  large  lots. 

The  difficulties  of  sewer  moratoria  are  succinctly  stated  in  a  report 
of  the  County  Executive's  staff  in  Montgomery  County:  '.'The  rer 
suits  [of  the  moratorium]  have  been  disappointing.  The  increase 
m  sewage  flows  has  not  tapered  off.  The  residential  construction 
rate  has  actually  increased  .  .  .  The.  price  of  housing,  both  rental 
and  sale,  has  risen  extraordinarily  in  recent 'years,  making  it  incre^s^ 
in^'ly  difficult  for  people  in  lower  and  moderate  income  ranges  Jo 
obtam  liousing  in  the  county.  The  end  result  is  that  both  water  qufli^ 
and  socioeconomic  problems  have  gotten  worse." 

In  contract  to  these  difficulties  with  no-growth  policies,  a  number 
of  new  concepts  of  slow  growth  or  timed  development  have  been 
•  successfully  implemented,  usually  by  small  communities  with  skilled 
land  use  planning  staffs  and  progressive  elected  officials.  The  general 
approach  of  these  communities  has  been  to  define  a  rate  of  expansion 
compatible  with  the  desires  of  the  community  and  projected  growth  of 
the  region  and  to  implement  hind  use  strategies  to  control  new  con- 
struction and  direct  it  to  designated  areas  in  such  a  way  t!iat  public 
.serv^ices  can  be  provi^led  most  efficiently. 

The  Town  of  Ramapo,  New  York,  is  perhaps  the  best-known 
example  of  the  timed  development  approach.^««  The  community 
has  established  a  17-year  plan  to  accommodate  and  direct  antici- 
pated growth.  The  community  evaluates  development  proposals 
on  a  point  system  that  emphasizes  the  availability  of  public  services, 
which  are  extended  in  planned  stages.  While  it  has  been  critirized, 
for  not  providing  sufficient  low  and  moderate  income  housing,  the 
Ramapo  plan  has  been  upheld  in  court  as  a  reasonable  exercise  of 
community  land  use  authority. 

It  is  interesting  to  contrast  the  Ramapo  decision  with  a  recent 
California  decision  which  threw  out  the  plan  of  the  town  of  Petaluma 
for  limiting  development  to  annual  increments  of  500  housing  units,' 
holding  the  plan  to  be  a  violation  of  the  Constitutional  right  to 
travel.^^"  The  case  is  being  appealed.  Under  the  Petaluma  plan  a 
f^mpetition  is  held  each  year  to  decide  which  proposed  d(  \(  '  ^ 
(  ments  should  be  approved.  As  in  Ramapo,  a  point  system  is  Usid 
to  evaluate  development  proposals.  But  one  distinction  worth  noting 
IS  that  the  majority  of  the  points  in  Petalum'a  are  allocated  to  design 
and  other  subjective  criteria,  while  in  Ramapo  the  emphasis  is  on 
availability  of  public- services  readily  identifiable  in  the  plan. 

In  summary,  it  may  be  predicted  that  the  efforts  of  communities 
to  slow  or  stop  growth  will  continurf^nd  probably-spread.  Among  the 
important  distinctions  to  be  drawn  are:  (1)  whether  a  prop(«ed 
halt  IS  temporary  or  permanent;  (2)  whether  it  is  part  of  an  attempt 
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by  the  community  to  i]ei  a  grip  on  things  or  simply  an  effort  to  stop 
all  growth;  and  (3)  whether  it  is  being  done  in  the'^face  of  a  relatively 
large  influx  of  development.  Efforts  to  use  cewer  moratoria  or  similar 
ba^ns  to  stop  grovk^h,  because  of  implementation  timetables  and  en- 
forcement difficulties,  have  not  proven  effective  and  may  actually 
e5cacerbate  some  enviroriinental,  economic,  and  social  problems.  On 
the  other  hand,  approaches  which  try  to  predict  an d^^  accommodate 
growth  through  timed  or  staged  development  plans  offer  con^dera- 
ble  promise  £ind  evidently  can  be  accomplished  within  existing  police 
power  authority  if  carefully  designed  to  assure- the  preservation  of 
property  rights. 

Preferential  Assessment — Another  "land  use  oontrol  which  has 
become  popular  in  recent  years  is  preferential  tax  assessments  for 
certain  types  of  real  property.  Preferential  taxation  is  a.  method  of 
-  lowering  the  tax  burden  on  land  such  ^  farms  or  forests  or  historic 
districts  which  ihv  corimuinity  wishes  to  pn^servr  \y\  assessing  at  less 
than  its  fAill  market  value.^°*  Vv.*  i 

Most  often,  preferential  assessment  progranjs  are  adopted  in  order 
to  pre.serve  current  desirable  uses  of  land.'^"  Some  states  liave  adopted 
})refcrential  taxation  for  reastnis  of  vquhy  after  determining  that 
farmers  and  other  owners  of  (Vt)en  space  had  been  paying  higher 
property  taxes  in  relation  to  piiblic  services  received  than  other 
landowners. 

But  preferential  taxation  appeals  to  a  wide  i^ange  of  groups  with 
different  goals,  including  fanners,  environmentalists,  large  land- 
owners, and  even  land  speculators.  As  a  result,  33  states  have  already 
adopted  some  form  of  preferential  taxation,  while  others  have  it. 
under  serious  consideration.  (See  Fable  7.)  However,  there  is  some 
question  as  to  the  effectiveness  of  preferential  taxation  in  accomplish- 
ing the  desired  goals.  The 'best  that  can  be  said  is  that  the  effective- 
ness depends  upon  the  Roal  .sought  and  how  the  program  is  im- 
plemented. 

Preferential^ssesgment  clearly  does  redistribute  income,  for  it  re- 
duces the  holding  cost  of  land  to  the  beneficiaries  and  requires  in- 
creased taxes  on ''others.  Studies  in  California  and  Maryland  have 
found  that  prop'ferty  tax  rate  may  be  increased  10  percent  or  more  for 
'property  that  is  not  afforded  a  preferential  status.^^^  Even  if  the 
payment  per  person  as  small,  the  aggregate  payment  may  be  large. 
A  Ne^  xjersey  study  estima^ted  that  about  $48  million  in  e^itra  taxes 
were  paid  by  nonfarmers  in  1972  because  of  the  preferential  taxa- 
tion law.*''*  Two  States,  California- and  New  York,  recognizing  pos- 
^\h\c  Toss  of  local  tax  revenues,  have  passed  laws  instituting  reim- 
bursement for  localities  which  suffer  a  loss  as  a  result  of  preferential 
assessment.  ^  , 

Whether  or  not  the  transfer  of  iiicome  resulting  from  preferential 
as.sessment  is  equitable  depends  upon  one*s  defini^tion  of  equity,  who 
is  paymg  the  increased  taxes,  and  who  is'  receiving  the  benefits  of 
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Over  30  otatps  have  enacted  some  form  (if  preferential  aaseosmi&rit  for  prop- 
erty taxation  in  order  to  pr(>tert  fdrmlanda,  preserve  open  space,  provide  for 
recreation,  or  help  control  urbanization. 

the  k>wer  assessment.  Although  most  laws  include  some  restrictions 
on  who  can  ber\^fit,  the  requisites  are  usually  loose  enough  that  ^ny 
^arge  landowner  can  qualify.  Thus  land  speculators  as  well  as  bona 
fide  farmers  find  it  cheaper  to  hold  land  under  a  preferential  taxa- 
tion program. ^^•"^  To  the  extent  that  this  is  the  case,  preferential  taxa- 
tion may  do  little  to  pfeserve  open  space  or  current  use.  Nevertheless, 
about  40  percent  of  a  group  of  New  Jersey  landowners  w^o  partici- 
pated'in  a  preferential  taxation  program  indicated  that  it  helped 
in  allowing  them  to  continue  to  farnj^  and  at  least  one  Analysis  con- 
cluded that  the  scheme  did  slovy  the  conversion  of  agricultural  land 
into  urban  uses.'''° 

Studies  in  othpr  states  are  less  encouraging  >vith  respect  to  the 
land  use  impact  of  preferential  assessment.  An  analysis  in  Califomaa 
indi(  ated  that  land  included  under  the  State's  Williamson  Act,  was, 
for  tlu*  mo^t  part,  more  than  10  miles  fn^i  the  nearest  incorporated 
area:*''^  In  such  cases,  farmland  js  likelyXto  remain  undeveloped, 
regardless  of  preferential  assessmenf.  In  order  to  avoid  this  pn)blem, 
some  state  laws  restrict  land  eligible  for  pcTeferential  assessment  to 
specific  areas,  whidi  an*  iisiially  those  \\  hichVr(?  under  greatest  devel- 
opment pressure  and  the  preservation  of  wHligh  is  in  keeping  with 
land  use  plans.  {See  Table  7,  column  hezkoBd  ''predesignation.*' ) 
•  Prefer^mtial  assQs<>ment,  by*  lowering  the  costs  of  holding  lands' 
for  future  development,  (  an  al,so  stimulate  leapfrog  deveIo[)meat  on 


Tabic  7 

State  Preferential  Assessment  Programs 


*  state 

Eligibility  critoria 

[Conversion 
controls 

Agriculture  ^ 

Forest 

„ 

U 

rj 
2  ^ 

O  n 

Special  > 

6) 

o  c 

T,2 

04-' 

Q.  C 

Rollback  ' 
penalty  > 

Other 
penalty  • 

Alaska 

• 

• 

Arkansas 

• 

• 

California 

• 

• 

• 

Colorado 

• 

Connecticut 

• 

•  > 

Delaware 

• 

• 

Florida 

• 

• 

Hawaii 

• 

• 

• 

• 

• 

• 

Illinois 

• 

• 

• 

Indiana       ^  • 

Iowa 

• 

Kentucky 

• 

• 

• 

Maine 

• 

• 

• 

Y^ryland 

• 

• 

• 

• 

Massachusetts 

• 

Minnesota 

• 

• 

• 

Montana 

% 

\ 

New  HampsTiire 

• 

• 

•  > 

New  Jersey  » 

NeYi/  Mexico 

• 

New  York 

North  Carolina 

• 

North  Dakota 

Oregon 

• 

Pennsylvania 

• 

• 

Rhode  Island 

• 

• 

South  Dakota 

Texas 

Utah 

Vermont 

V 

Virginia 

• 

• 

• 

Washington 

• 

• 

• 

Wyoming 

>  Agriculture— in  addition  to  crop  land  includes  pasture,  nurseries,  horticulture, 

and  apiary.  •  ... 

«  General  Open  Space— includes  land  used  for  outdoor  recreatlon*in  general. 

>  Special— land  devoted  to  a  specific  category  such  as  golfing,  country  clubs,  and 
planned  development.     ^  *  t* 

«  Pre-designatlon— land^hich  has  tteen  designated  for  a  particular  use  by  a  city, 
town  or  county.  To  receive  preferential  assessment  land  jnust^  fall  within  such  9 
designated  area  and  meet  other  eligibility  criteria. 

f  With  the  rollback  penalty,  if  the  land  Is  converted  from,  its  preferred  use.  the 

(Continued) 
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the  urban  fringe.  This  fomi  of  development  is  generally  more 
wasteful  and  more  land-intensive  than  that  which  is  likely  to  occur 
naturally. 

To  meet  ^his  problem,  most  states  have  established  conversion 
^penalties  or  recapture  provisions  to  reinf«r(:e  the  incentive  to  preserve- 
the  land  in  its  current  use.  (See  Table  7,  column  headed  "conversion 
control.'')  These  penalties  most  commonly  take  the  form  of  a  "roll-  • 
back*'  or  a  "deferred  payment,"  requiring  the  landowner  to^pay  an 
amount  equivalent  to  several  years'  worth  of  tax  savings,  sometime^ 
with  intei -St,  if  he  develops  the  land  They  can  also  take  the  form  of  . 
a  conveyance  tax  whereby  the  owner  pays  some  percentage  of  the. 
land  value  if  he  sells  his  property  to  a  nonfarmer  or  decides  to 
develop  it  himself.  If  such  penalties^are;  sufficiently  harsh,  tl^y  will 
reduce  the  profitability  of  developing  the  land;  but  they  will  also 
reduce  participation  by  landowners  in  the  program. 

A  step  beyond  the  penalty  provision  t  is  a/-equirement  that  any 
landowner  desiring  preferential  assessment  sign  a  contract  to  keep 
his  land  undeveloped  for  a  certain  nuniber  of  yeare.  In  California', 
the  Williamson^  Act  requires  a  contract  of  at  lea.'it  10  years.  U  is 
automatically  rehewed  annually  unless  either  party  to  the  contract 
requests  nonrenewal.  If  the  contract  is  not  renewed,  the  assessment 
is  gradually  increased  to  the  market  value  as -the  number  of  years 
remaining  in  the  contrast  decreases.  Because  the  contract  eflfectively 
restricts  those  who  might  seek  fo  sell  their  land  jn  the  foreseeable 
future,  ov\ners  riear  urbanizing*  areas  are  less  likely  to  take  ad- 
•  vantage  of  the  preferential  treatment  than  owners  of  more  remote 
land.  The  contract  technique  is  the  exception,  Hg^ever.  Some  other 
states  use  informal  negotiation  between  the  landowner  and  govem- 
mecrt.  The  vast  majority  use  neither  technique  but  allow  any  land- 
owner meeting  legislated  requirements  to  enlist  in  and  withdraw  from 
the  program  at  his  own  discretion. 

At  this  point  it  must  be  concluded  that  the  various  state  preferen- 

(rontfnuprl)     •  ,  ^ 

owner  Is  required  to  pay  an  amount  equal  fo  several  years  worth  of  the  additional 
property  taxes  he  would  have  had  to  pay  had  his  property  not  received  the  benefit 
of  preferential  assessment.  *  , 

•  *'Other  Penalty"  is  tfsually  the  assessment  of  interest  charged  on  the  rollback 
penalty. 

'  In  Connecticut,  open  space  land  must  be  recoTrimended  for  preservation  and 
designated  ofJen  space  by  a  municipality's  planning  commission  in  its  plan  of 
development.  -  ^ 

>  Connecticut  and  New  Hampshire  have  adopted  a  tax.  similar  to  a  conveyance 
.    tax,  which  Is  imposed  at  the  time  the  ^and  use  Is  changed,  t 

» In  Iowa  and  North  Dakota  the  land  must  be  within  the  limits  of  a  municipal  corpo- 
ration and  in  South  Dakota  it  must  be  within  a  school  district. 

w  In  Maryland,  the  land  to  be  assessed  and  taxed  as  planned  development  land 
must  be  In  an  area  covered  by  a  current  master  plan  or  otherwise  designated  as  a 
satellite  city  or  town. 
»  Open  space  must  b^  pre-designated  by  a  town  or  city,  and  floodplains  by  the 
.   Flood  Plain  Commlssion. 

13  In  Virginia  the  land  must  be  designated  for  its  use  (as  agricultural  land,  timber 
land,  etc.)  in  a  town  or  county  land  use  plan. 

\Source:' Economic  Research  Service,  U.S.  Department  of  Agriculture,  state  Pro- 
-ams for  tho  Difforential  Assessment  of  Farm  and  Open  Space  Land  (1974). 
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tial  assessment  prcxgr^ins  have  had  mixed  results,  at  best,  in  achieving 
their  objectives.  Because  of  j the  popularity  of  this  land  use^control 
technique  and  the  controversy  over  how  it  can  be  made  more  efTec- 
tive,  the  Counfil  h*as  contracted  with  the  University  of  Pennsyl vainia 
to  undertake  an  evaluation  of  preferential  assessment  as  uJiiLiiow 
beinf^carried  out  by  states  and  to  develop  rerorrmiendations  on  im- 
proving ks  efTectiveness  as  a  fyowth  control  mechanism. 

f 

Open  Space  as  a  Land  Use  Control — Traditionally,  open  space 
has  been  considered  a  beneficial  public  expenditure  in  itself;  there 
has  always  been  substantial  interest  in  preserving  open  space  for 
visual  amenity,  outdoor  recreation,  natural  resource  conservation, 
flood  prevention,  and  preservation  of  agricultural  lands.  But  it  is  also 
reco^^izeci^  as  a  mechanism  for  the  containment  and  guidance  of 
growth.^""  The  purpose  of  greenbelts,  long  used  in  England  and  other 
foreign  countries^  was  to  contain"  urban  growth  by  preserving  a  belt  - 
of  open  space  around  the  city.^^°  But  this  approach  was  thought  by 
Americans  to  be  too  costly. 

The  United  States,  of  course,  has  never  had  a  shortage  of  open 
space.  The  basic  issue  has  been  its  location  .with  respect  to  urban 
areas  tlie  amount  of  open  space  that  should  be  set  aside  and 
preserved  within  or  near  cities.-"^*  The  proposal  to  preserve  lai^ge 
wedges -rtf  open  space  in  metropolitan  areas  has  had  some  support  in 
this  country.""^  Such  wedges  serve'  to  direct  urban  growth  into  corri- 
dors ra^di^ating  fropn  the  central  city.  "These  corridors  enable  more 
'  ^^ificient  allocation  of  m^ss  traasit  and  other  •  services  than  typical 
sprawl  development.  But  few  cities  have  been  able  to  implement  such 
^lans. 

Of  the  severaLmethods  for  preserving  open  space,  the  most  straight- 
forward is  public  acquisition  by  which  government  takes  title  to  the 
land  and  provides  public  access.  But  public  acquisition  has  certain 
limitationf^.  It  is  costly;  it  removes  land  from  the  fax  base;  itr^brings 
operation  and  maintenance  costs;  and  it  assumes  that  all  open  space 
should  be  put  into  public  use.  For  these  reasons,  communities  are 
turning  to  other  techniques  to  supplement  the  purchas^e  of  land  where 
public  access  or  full  public  ownership  does  nbt- appear  necessary  or 
even  desirable, 

The  concepts  of  development  rights  ^md  preferenlial  assess- 
ment discussed  above  mdy  help  to  accomplish  this  goal.  These  and 
similar  devices  can  be  used  to  acquire  necessary  rights  through  do- 
nation, purcha.se,  or  transfer  to  other  land.  In  addition,, many  juris-  * 
dictions  are  finding  that  certain  tracts  can  be  preserved  from  de- 
velopment without  public  acquisition  because  they  are  in  areas  such 
as  floodplains,  where  development  would  endanger  human  life,  and 
thus  fall  under  the  police  power'authority  to  regulate  lancf  use  foj^ 
the  public  welfare.^"^ 

If  the  land  must  be  purchased  outright,  the  budget  may  allow  only 
the  acquisition  of  land  which  is  remote  from  urban  areas,  not  read- 
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ily  accessible,  and  often  not  ver^attractive.  The  "best  land,"  that  is, 
the  most  suitable  in  terms  of  the  community's  needs,  tends  to  be 
expensive.  Nevertheless,  a  case  can  be  made  for  buying  it.  There  is 
increasing  evidence  that  open  space .  preservation  is  economically 
beneficial  to^all— the  developer,  the 'rfeident,  and  the  loca^  govern- 
ment. ^ 

Developers  in  increasing  numbers  are  comifig  to  undersltand  this. 
If  a  developer  "creates  an  outstanding  environment,  saves  the  trees, 
has  a  go<^  street  pattern,  and  then  adds  a  pbol  ancl  a  modest  recre- 
ation area,  he  might  easily  get  $500  to  $1,000  more  per  house  than  he 
Vould  in  an  ordinary  subdivision."  ^oo  Developers  who^reserve  open 
*space  and  natural  cover  on  one  project  often  find  it  so  suc^essj^ul 
that  in.  their  next  development  they  tend  to  provide  even  more.^®/ 

The  development  «of  parkr  facilities  generally,  increases  tl^  value 
of  surroun^ng  realty;  there  is  even  some  evidence  that  the  increase;, 
in  tax  reyenue  can  more  than  pay  for  the  cost  of  tfie  parks.^®°  It  is 
commdri  practice  throughout  the  United  States  for  appraisers  rep- 
resenting the  Federal  Housing  Administration  to  place  a  higher 
value  on  house  lots  if ^he  development  contains  a  park  or  if  it  is 
near  a  public  park.^®^  More^over,  "today's  home  buyer  is  looking  for 
features  beyond  the  confines  of  Jthe  house  and  lot.  ...  In  the  vicinity 
of  park  and  recreation  areas  enhanced  values  of  building  sites  up 
15  to  20  percent  .  .  .  are  not  uncommon  experiences." 

Individual  case  studies  offer  "striking  examples  of  the  value  of 
open  space  and  parks.  The  classic  study  in  Elizabeth,  New  Jersey,- 
covering  the  period  1922  to  1939,  showed  that  the  assessed  value 
of  properties  within  a  quarter-mile  of  the  Warinano  Park  increased 
over  six  times  while  assessments  in  the  city  as  a  wh(j)le  increased  only 
two  and  one-half  times.^®^  .Another  study  done  in  Oakland,  Cali- 
fornia, compared  two  similar  neighborhoods  near  parks  and  found 
that  the  mean  assessment  of  property  adjacent  to  the  parks  was  from 
$500  to  over  $1,000  more  than  land  a  block  or  two  away.^oo  The 
study  concludes'  that  "parks  do  hold  the  vaJue  of  their  surrounding 
lands.  Not^only  do  parks  influence  assessed  valuations,  they  also  have 
■  an  effect  on  how  residents  perceive  their  neighborhoods,  and  con- 
sequently a  pride  in  the  area  is  fostered  by  the  presence  of  a  park." 

A  community  gains  other  econojnic  benefits  from  open  space 
programs.  Land  set  aside  as  open  space  will  not  have  to  be  supplied 
with  public?  service  infrastructure.  To  the  extent  that  open  space 
directs  and  compacts  development,  the  savings  to  the  community 
are  large.  In  a  study  done  of  the  San  PVancisco  Bay  area,  it  was 
estimated  that  ^  carefully  planned  regional  open  space  program,  by 
reducing  sprawl  and  chan'heling  development,  could  reduce  the 
growth  of  the  city  in  coming  decades  by  327  square  miles.  The  study 
estimated  that  reduced  municipal  costs  for  installation  and  main- 
tenance of  services  such  as  roads,  water,  gas,  and  electricity  would 
save  $518  million;  it  concluded  that  the  total  cost  savings  would 
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be  of  the  same  order  of  magnitude  as  the  cost  of  purchasing  the 
land.^" 

The  timing,  degrees  ,of  control  purchased,  and  location  of  the 
opeii  space  appear  to  be  the  mott  crucial  factors  determining  suc- 
cess in  uaing  open  space  as  a  growth  control  device.  If  tdo  much  of 
the^wrong  kind  of  land  in. the  wrong  place  i&  preserved,  the  result 
may*be  no  more  than  a  few  parks  surrounded  by  poorly  planned 
communities.  Presumably  the  most  suitable  land  fo^^p reservation  is 
P  that  land.which  fulfills  the  greatest  number  of  open  space  functions. 
But  often,  as  mentioned  earlier,  the  land  which  is  most  suitable 
for  and  most  in  need  of  preservation  is  also  the  most  expeasive.^^" 
The  resolution  of  this  dilemma  is, not  easy.  •  o 

]  Conti1>1s  as  Stimulants  ' 

A  theme  which  consistently  reappears  throughout  this  sectiofa  is 
that  controls  *  can,  under  particular  circumstances  or  if  instituted 
in  particular  ways,  have  effects  contrary  to  the  pilrpose  for  which 
they  were  adopted. 

I^imiting  growth  in  one  commUnity  may  only  push  it  to  a  less 
desirable  location;  the  adoption  of  a  preferential  taxation  scheme 
to  preserve  open  space  may  primarily  benefit^  land  speculators; 
and  sewer  moritoria  may  result  in  more  'Peptic  tanks  causinfj  more 
water  pollution.  Any  of  these  actions  taljen  to  bettj|r  control  land 
development  or  improve  environmental  quality,  if  done  wrong,  can 
have  the  opposite  eflfect.  Just  as  tbe  stimulants  discussed  in  the  sec- 
ond section  pf  this  chapter  can  be  used,a^  land  use  controls  if  they 
are  properly  planned  and  staged,  the  controls  discussed  in  this  section 
can  become  stimulants.  '  I 

^^nce  this  interrelationship  \^  understood— that  , stimulants  like 
highways  and  sewers  can  be  used  to  control  growth,  and  that  controls 
like  zoning  and  preferential  assessment  can  be  used  to  stimulate  the 
development  of  certain  areas — a  community  can  begin  to  formtii^te 
a  strategy  for  laod  use  regulation.  Not  all  th*  stimulants  will  be 
under  its  authority;  localities  have  little  say  about  interstate  high- 
waya^or  Federal  tax  policies,  for  example.  And  not  all  of  the  possible 
mntrbl  mechanisms  will  be  feasible,  ^ul^iit  least  some  will  be  avail- 
able. By  using  legal  authority  in  these  ways,  most  communities  should 
be  able  to  overcome  uncert^^inty  and  frustration  over  growth  and 
replace  it  with  more  confidence  in  the  ability  to  influence  where, 
how,  and  when  development  will  occur.  ' 


Conclusion 


This  chapter  has  identified  ar)fd  briefly  discussed  some  of  the 
major  lan4  use  issues  that  the  tJnit^  States  faces  today.  The  focus 
is  on  issues  i?f  land  d^evelopment,  particularly  in  urbanizing  areas.  Less 
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attention  has  been  givejx  to  other  important  land  use  questions,  in- 
cluding the  definition. and  protection  of  "critical  environmental 
areas  V  the  preservation  of  wilderness  areas,  and  the  land  use  impafif 
of  U.S.  agricultural  policies.  * 

But  the  chapter  has  provided  come  indication  of  the  importance 
and  complexity  of  bnd  use  as  an  environmental  issue.  It  shows 
how  stimulants  to  growth  can  become  controls  of  growth;  how 
land  tise  controls  act  as  stimulants  to  development;  arid  hov/  pollu- 
tion Gontfol  programs  may  result  in  land  Oj^.  changes  that  in  turn 
tend  to  increase  pollution.  Many  actionf^Kertaken;  with  the  best 
'  of  intentions  may^  because  of  the  way  tl^^fect  the  land,  result  in 
land  use  changes  that  are  perverse  in  ternl^t^he  original  gods. 

^The  way  in  which  some  of  these  factors  interact'  can  b^  seen 
by  looking  at  the  relationship  between  automobile  use  and  land  use. 
We  seem  to  have  become  an  auto-dependent  nation.  There  are 
many  reasons  why  this  has  occurred,  starting  with  the  development 
of  a  new  technologf  which  made  autoa^o^lable  to  nearly  everyone 
and  allowed  people  much  greater  flexibility  in  their  travel  habits 
and  their  choice  of  residential  location.  Given  oar  general  prefer- 
ence to  live  in  rural  areas  adjacent  to  urban  centers,  people  who 
could  afford  to  do  so  moved  out  pf  tovm  and  commuted  to  work. 
This  made  the  city  a  I^Sv^ttractive  place  to  live  as  cais  with  their 
pollution,  congestion,  and  nbise  increasingly  disrupted  the  stability 
bf  residential  neighborhoods  they  passed  through.  These  effects,  com- 
bined with  increasing  social  and  economic  problems  in  the  central 
dty  {both  also  linked  to  the  departure  of  the  more  affluent  residents^ 
to  the  suburbs),  accelerated  the  exodus,  and  more  and  more  peo'ple 
moved  farther  and  farther  out,  driving  longer  and  longer  distances 
in  order  to  obtain  their  small  piece  of  rural  life. 

As  the  suburbs  attempted  to  adjust  to  this  trend,  they  found  it  was 
necessary  to  require  more  parking,  wider  street^.^&pd  greater  separa- 
tion of  congestion-inducing  facilities  in  order  to  accommodate  the 
automobile  and  to  mitigate  its  adverse  effects  on  residential  areas. 
All  of  thefe  adjustments,  of  course,  resulted  in  more  auto  use.  It  is 
not  uncommon  now  for  the  suburbanite  to  have  to  drive  several 
miles  to  buy  a  loaf  of  bread. 

^  This  is  not  to  say  that  we  are  wed  to  ever-expanding  metropolitan 
sprawl/  In  fact,  recently  there  have  been  some  signs  that  this  trend 
may  be  slowing  and  periiaps  even  reversing  itself.' Mass  transit  rider- 
ship  is  up  in'  many  metropolitan  areas.  People'^are  returning  to  the 
central  city,  as  noted  in  the  CEQ's  1973  Annual  Report.  In  mid- 1974,  • 
whether  because  of  high  gasoline  prices,  limited  availability  of  mort- 
gages, or  a  deeper  change  in  values,  the  market  for  development  on' 
the  urban  fringe  and  for  leisure  homes  is  slowing  somewhat.  The 
overall  effect,  taken  with  efforts  to  control  air  and  water  pollution 
and  better  land  use  controls  at  the  local  level,  has  been  the  emergence 
of  significant  new  opportunity  to  look  at  how  growth  aijd  change 
can  best  be  aco^mraodate^.  * 
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This  opportunity  to  look  at  some  new  trends  in  our  cities,  metropoli- 
tan areas,  and  rural  regions  conves  at  an  appippriate  time,  wh^ 
many  Americans  are  questioning  the  inherent  Value  of  growth  and 
when  the  desire  for  the  new  and  for  changes  in  surroundings  is  being 
balanced  by  a  growing  appreciation  for  the  old  and  for  the  value  of 
having  roots  in  a  definable* community.  It  is  ea„sy  to  scv  that  this 
attitude  is  (expressed  cpiit(»  readily  at  the  Ux  al  l(»vel,  where  corninu- 
nities  are  d(»ciding  how  to  arrornrrioclatt*  grovvth  and  c  hange  in  land 
use  from,  n(*w  development,  espf»cially  at  the  urban  fringe  and  in 
areas  conducive  to  seasonal  liomes. 

This  c^vapter,  it  is  Jioped,  throws  some  (ight  c^how  communities 
ran  come  to  gnps  ^th  these,  forces  by  understanding  the  long-term 
implications  of  tl(^velopment  alternatives,  Joy  using'  public  service 
infrastructure  extensions  and  other  growth  stimulants  intelligently  to 
channel  and  pace  growtht,  and  by  developing  fair  and  effective  land 
lise  regulatory  controls.  It  goes  without  saying  that  all  these  ap- 
f)roarhes  an*  go?\'(Tnments*  response  to  a  fn»e  enterprise  system  in 
which  the  primary  factors  determining  where,  how,  when,  and  what 
.development  takes  place  are  the  general  state  of  the  <*conomy,  peo- 
pleVs  preferenc(»s  and  vahicji,  and  the  costs  of  development  to  the 
builder.  (joverrmK»ntal  actions  ran  Influence  decisions,  but  the  pri- 
vate sector  is  t^ie  force  tha^  responds  with  capital  and  the  desire  to 
invest  it.  * 

Any  progress  toward  better  land  use  must  therefore  be  measured 
not  in  temis  of  the  sophisticationSof  legal  devices  or  the  complexity 
of  ,a{)proval  mechanisms  developed  by  different  levels  of  government. 
What  is  important  is  how  such  controls  and  stimulants  can  be  used  to 
influence  the  private  sector  in  its  decisions  about  how  to  use  the  land. 
The  way  this  is  done  will  necessarily  differ  from  state  to  state,  and 
from  locality  to  locality.  An  informed  public  that  understands  the* 
process  of  urbanization  and  what  can  be  done  to  reasonably  control 
it  through  legal  and  equitable  land  use  pjajining  and  regulatji>n  his 
taken  a  major  step  in  the  right  direction. 
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APPENDIX  0, 


Recent  State  Land  Use  Legislation 


The  followinj^  io  a  oummary,  ao  of  July  1974,  of  recejU  State  land  use 
Icgiflatioh  prepared  by  Land  Use  Planning  Reports.*    '  . 

Alatiama — A  bill  to  establish  a  study  group  to  develop  land  use  legislation 
recammendations  has  be(»i  proposed  by  the  Land  Use  Legislative  Conimittee. 
The  state  has  a  Coastal  Area  Act,  a  otri^  mining  la\v>  a  property  tax  that 
permits  come  agricultural  land  protection,  and  has  delegated  planning  and 
zoning  authority  to  localities. 

Alaska — As  part  of  a  ''state  strategy"  Alaska  is  developing  a  comprehensive 
planning  process  that  will  include  land  use  plans.  Legislation  to  implement 
the  strategy  is  expected  to  be  introduced  in  the  1975  legislature.  The  Federal- 
State  Land  Use  Planning  Conunission  for  Alaska  is  working  with  the  state 
on  the  strategy  and  on  planning  for  use'of  the  97  percent  of  the  state's  area 
owned  by  the  Federal  Governmerit. 

Arizona— The  Arizona  Environmental  Planning  Commission  is  conducting 
public  hearings  to  gauge  public  attitudes,  toward  state  land  use  progAms.  It 
is  to  report  recommendations  to  the  1975  legislature.  Arizona  has  a  powef 
plant  siting  law,  traditional  local  planning  and  zoning  controls. 

Ark^hsas — A  major  committee  appointed  by  the.- governor  is  expected  to 
report  in  October  on  general  or  specific  proposals  for  land  use  legislation. 
Arkansas  has  a  strip  mining  lav/  and  a  "Utility  Facility  Environmental  Pro- 
tection Act.*'  Local  zoning  and  planning  controls  are  little  used,  except  in 
cities.  ^ 

California— California  has  no  single  comprehensive  land  use  plan.  But  several 
'programs  cover  a  total  of  about  75  percent  of  the  state.  The  most  important 
13  the  Califortiia  Coastal  Zone  Conservation  Act  that  requires  permits  for 
development  along  the  coast;  A  land  use  bill  (A.B.  2978)  and  a  critical  areas 
bill  (A-B.  2979)  are  being  considered  by  the  legislature  now;  a  strong  power 
plant  siting  bill  was  passed  thiii  year;  the  1965  Williamson  Act  is  designed  to 
preserve  agricultural  land  and  open  space;  and  localities  have  full  zoning  and 
plani\ing  authority. 
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»  *Thi^  summary  is  based  uptJn  a  report  published  by  Land  Use  Planning 
Reports  entitled  A  Summary  of  State  Land  Use  Controls^July  1974  (Wash- 
ington, D.C.:  Plus  Publications,  1974).  / 

116 


Colorado— A  new  state  law  (H.B.  1041)  went  into  effect  May  17  giving  the 
otate  control  over  development  actitdtieo  of  statev/ide  interest.  Colorado  has 
a  relatively  weak  strip  mining  law,  has  a  law  permitting  assessment  of  some 
agricultural  land  on  its  use  value,  and  enacted  a  bill  (H.B.  1034)  this  year 
to  clarify  the  full  zoning  and  planning  controls  tiov/  available  to  localities. 

Connecticut — Tiie  state  is  conducting  public  discussions  on  a  proposed  Plan 
of  Conservation  and  Development  with  legislative  action  on  resultant  pro- 
posals expected  in  1975.  The  plan  v/ill  probably  call  for  local  land  use  controls 
with  state  guidance.  Agricultural  land  is  taxed  at  nirrent  value  and  a  con- 
veyance penalty  tax  is  assessed. 

Delawara — A  committee  called  Delaware  Tomorrow  is  to  look  at  growth 
and  land  use.  In  the  coastal  zone  the  state  has  banned  heavy  industry 
within  2  miles  of  the  coast  and^tate  permits  are  required  for  other  coastal 
uses.  The  state  has  a  preferential  assessment  law  for  agricultural  land.  Each 
county  has  a  planning  and  zoningcommission. 

Rorida — The  Floric|a  Land  and  Wbtter  Management  Act  of  1972  authorized 
Florida's  statewide  land  use  policy.' It  provides  considerable  state  control  of 
critical  areas  and  development  of  more  than  one-county  interest.  Florida  has 
a  preferential  assessment  ta:c  fpr  agricultural  lands.  Localities  were  given  full 
'zoning  and  planning  authority  in  1968. 

Georgia — Vital  areas  bills  (H.B.  1J577  and  S.B.  557)  were  defeated  by  the 
legislature  this  year.  The  state  now  controls  activities  in  wetlands.  Localities 
have  full  planning  and  zoning  authority. 

Hawaii — Hawaii  enacted  the  first  state  land  use  program  in  the  Nation  in 
1961.  It  zones  the  state  into  four  land  categories.  At  the  legislature's  direc- 
tion Hawaii  is  now  developing  a  lO-year  growth  policy.  Coastal  zone  and 
other  controls  are  bound  into  the  state  land  use  program. 

Idaho—Four  bills  (S.  1434,  S.  1328,  S.  1376,  and  S.  1377)  that  would  have 
provided  a  comprehensive  land  use  program  were  defeated  this  year  by  one 
vote  in  the  Senate.  The  state  has  a  strip  mining  law.  Localities  have  full 
planning  and  zoning  powers. 

•Illinois    Three  land  use  bills  (H.B.  1123,  S.B.  975,  and  s'.B.  802)  were 
introduced  this  year  but  went  nowhere.  The  state  does  have  a  strong  strip 
mining  bill,  a  deferred  taxation  scheme  for  preserving  agricultural  land  and  7 
open  space,  and  full  planning  and  zoning'^uthority  in  its  localities. 


Indiana— .\  comp?ehensive  land  use  bill  v/as  introduced  and  v/ithdrawn  this 
year.  Indiana  was  the  only  c;Ugiblc  state  not'  applyitig  for  Federal  coastal 
planning  grants  in  fiscal  I974."^he  state  has  a  fairly  strong  strip  mining  bill, 
taxes  agricultural  land  on  a  preferential  basis  to  preserve  farmland  and  open 
space,*  artd  gives  full  planning  and  zoning  authority  to  localities.  * 

Iowa — A  comprehensive  land  use  bill  (H.B.  14:^2)  was  passed  by  the  House 
this  year  but  was  rejected  by  the  Senate.  Ninety-five  percent- of  the  land  is 
in  agriculture.;  agricultural  land  is  assessed  at  use  x^alue. 

Kansas--K  legislative  committee  and  an  advisory  committee  of  state  officials, 
scholars,  antkpfcizens  are  attempting  to  identify  land  use  issues.  Localities  have 
full  zonin^^authority. 

Kentucky — A  Land  Use  Planning  Council  was  created  this  year  by  the  state 
legislature  and  will  report  to  the  1976  biennial  legislative  session.  The  state 
has  a  strong  strip  mining  law,  a  new  power  plant  siting  law  (H.R.  438),  use- 
value  assessment  with  deferred  taxation  to  preserve  agricultural  land,  and  full 
local  planning  and  zoning  authority. 
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Louisiana  Thr  Officr  of  State  Planning  is  draftinc?  a  growth. and  conccrva- 
€ion  policy  as  a  first  step  toward  a  state  land  me  policy.  A  special  commission 
has  proposed  development  of  a  coastal  zope  plan.  Agricultural  land  can  be 
assessed  tn  its  use  value.  Although  locajities  have  planning  and  zoning  author- 
ity, planmng  is  still  relatively  new  around  the  state 

Maine-  A  site  selection  act  requiring  a  qiate  license  fr)r  major  development, 
a  zoning  control  act  for  shoreland,  ^EfkQ  regulaiion  of  uncjrganized  areas  (over 
half  the  state),  and  registration  atSl 'regulation  of  critical  areas  Constitute 
raost  of  the  state  land  use  program.  Maine  has  deferred  taxation  for  agri- 
cultural land  and  full  authority  for  localities  to  plan  and  zone. 

Maryland  -Enacted  this  year  v/as  a  critical  areas  bill  (S.B.  500)  ihat  allows 
the  state  to  add  to  a  Jist  of  critical  areas  d^signatoyd  by  localities  and  the  state 
to  intervene  in  local  regulatory  proicddings  .felating  to  such  areas.  A 
cc^stal  zone  planning  bill  was  killed  thisWarv/The  state  has  strong  power 
plant  siting  and  strip  mining  lav/o  and  anaiminced  use-value  tax  for  pre- 
serving agricultural  land.  Lacalities  are  quite  advanced  in  using  full  plan- 
ning  and  zoning  authority. 

Massachusetts— There  are  proposals  in  the  legislaiure  for  a  bill  (H-  5567) 
that  c'buld  lead  to  a  statewide  land  use  program  and  a  more  comprehensive 
coastal  zone  bill.  A  power  plant  siting  law  was  recently  enacted.  Localities 
have  full  planning  and  zoning  authority.  «  * 

Michigan-  A  land  ui3e  bill  'SOSs/ire^Hnb  '6097)  was 

killed  by  the  House  by  one  vote  this  year.  Po\v^  plant  siting  bills  \yere 
also  killed.  An  agricultural]  Land  and  Open  Space  V^ct  -was  passed  this  year  » 
allowing  10-year  contracts  With  the  state.  Michigan Aias  perhaps  the  toughest 
state  land  sales  regulation  lav/.  I  r  ^ 

Minnesota  --The  Critical  Areas  Act  of  J  973  authorizes  the  state  to  identify 
areas,  including  coastal  zones,  that  \YOuld  be  damaged  by  uncontrolled  devel- 
opment. The  state  has  a  1973  power  plant  siting  law  and  a  deferred  tax  for 
preserving  agricultural  land.  Localities  have  fairiy  advanced  zoning  and  plan- 
ning authority. 

Mississippi~^A  state  Task  Force  on  Growth  is  attempting  to  coordinate 
planning  and  set  goals  for  the  state.  Local  zoning  and  planning,  have  been 
little  used. 

Missouri— Several  state  agencies  are  v/orking  on  report  on  growth  aaH  its 
impact  on  critical  areas.  The  state  has  a  strip  mining  law.  Only  22c<>f  114 
counties  have  enacted  planning  or  zoning  ordinances.  ^  \  . 

Montana---The  Governor  vetoed  a  bill  (S.B.  625)  this  year  to  establish  a 
State  Department  of  Planning.  The  department  v/ould  have  begun  developing  , 
a  statewide  planning  process.  The  Bta;te  has.  a  tough  strip  mining  law,  a  1973 
Utility  Siting  Act,  and  a  1973  law  providing  preferential  assessment  for 
agricultural  land. 

Nebrasica-  A  state  resolution  OL.R.  14&)  by  ihe  legislature  directs  that  hear- 
ings and  studies  be  conducted  to  develop  land  use  legislation.  The  legislature 
this  year  passed  a  use-value  assessment  act  for  agricultural  lands  and  an  act  te 
forbid  interpreting  comprehensive  plans  as  requiring  compliance  with  zoning 
olrdinances. 

TIevada— The  state  Land  Use  Planning  Act  of  1973  is  called  a  "mini- 
Jackson  bill"  after  the  U.S.  Senate-passed  bill.  A  referendum  goes'  before  the 
voters  this  year  on  preferential  assessment  for  agricultural  land.  The  state 
will  impose  a  master  plan  and  zoning  regulations  on  any  county  not  enacting 
them  by  July  1,  1975. 
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New  Hampshire  A  bi!!  (H  B.  22)  t7)  identify  critical  environmental  areas 
wan  defeated  this  year.  An  Open  Space  Land  Uae  Commisaion  and  the  State 
Planning  OiEcc  continue  to  work  on  land  ui:e  recommendations.  The  state 
has  a  power  plant  oitpg  law  and  haa  use-value  aaceasment  ^r  agricultural  land. 
Few  luuntiea  have  operating  p>lanninR  t oinmisDiona,  and  where  they  do  operate 
they  arg^weak  ' 

New  Jersey  -In  Felimary  a  'itate  plarjning  task  forte  submitted  a  report 
that  ia  escpected  to  lead  to  atatewide  legialatioii.  Some  land  usea  in  the  coastal 
zime  are  regulated  by  the  state  under  a  1973  law.  A  1964  Agricultural 
Ascecament^  Aet  slowed  the  rate  of  urbanization  of  farmland  significantly. 
The  entire  ?)tate  ia  incorporated,  and  the  567  municipalitiea  have  zoning 
and  planning  pov/era.  * 

New  Mexico— With  no  atatev/ide  land-  uae  policy,  the  legislature  voted  thia 
year  to  match  Federal  land  use  planning  granta  if  they  were  available.  Tl^ 
legialature- aico  repealed  the  atate's  Environmental  Quality  Act  of  1972.  The 
state  haa  a  strip  mining  law,  preferential  assessment  for  agricultural  landa, 
and  authority  for  counties  to  regulate  aubdiviaions. 

New  York — The  Nev/  York  State  Environmental  Plan,  the  Adirondack  Park 
Agency,  the  Development  Plan  for  Private  Landa,  and  coaatal  zone  authority 
give  the  state  wide-ranging  influence  over  land  uae.  The  atate  also  haa  a  power 
plant  aiting  law,  a  strip  mining  law,  a  complex*  agricultural  preaervation  lav/^ 
and  a  mbi  of  state  and  local  control  of  zoning  and  planning. 

North  Carollna^A  Land  Policy  Act  and  a  Coastal  Areaa  MjJnagemcnt  Act 
were  pasced  this  ^ar.  The  land  policy  measure  lays  the  foundation  for  a  future 
land  usQ  procean  while  the  coaatal  measure  requires  land  use  controla  along  the 
coast.  Full  zoning  and  planning  authority  v/ere  given  localitiea  4  yeara  ago. 

North  Dakota— Land  use  billa  are  expected  to  l^^ntroduced  in  the  legiala- 
ture  next  year.  A  1970  strip  mining  lav/  was  atiffened  conaiderably  laat  year. 
Within  corporate  limits,  agricultural  latida  can  be  taxed  according  to  their 
use  value.  ^ 

Ohio— A  measure  affecting  key  facilities  waa  introduced  this  year.  The  atate 
haa  a  strong  strip  inining  law,  a  one-atop  permit  power  plant  siting  law,  a 
law  (S.  423)  enacted  this  year  providing  uae-valiie  aasesament  of  agricultural 
land,  and  full  planning  and  zoning  authority  for  localitiea. 

Oklahoma— A  Technical  Land  Uae  Adyiaory  Committee  is  asaisting  in 
preparations  for  meeting  a  Federal  land  use  bill.  The  state  haa  a  atrip  mining 
law  and  a  variety  of  local  land  controla. 

Oregon— A  comprehenaive  land  use  meaaure  fS.B.  100)  waa  paaaed  in  1973. 
Implementation  ia  now  going  on.  Oregon  has  a  power  plant  siting  lavv  and 
a  use-value  assessment  law  for  agricultural  land.  Other  land  use  related  pro- 
grams are  covered  by  S.B.  100. 

Pennsylvanla-pAn  interagency  task  force  ia  developing  legislative  propoaals 
for  introduction  in  the  1975  legialature.  The  atate  has  perhaps  the  toughest 
atrip  mining  law  in  the  country.  Voters  in  a  1973  referendum  authorized  the 
legialature  to  write  lawa  to  preaerve  agricultural  land,  but  the  legialature 
has  not  ficted.  Planning  and  zoning  controls  have  been  adopted  for  the  most 
part  by  localitiea. 

Rhode  Island — The  Department  of  Administration  is  developing  a  compre- 
hensive 'pl^n  for  the  atate,  and  from  it  specific  land  use  proposals  should  come 
for  next  .year's  legialature.  A  atate  permit  ayatem  now  regulates  some  activities 
in  the  coastal  zone.  The  atate  permita  uae-value  asaessment  for  agricultural 
land  with  a  rollback  tax  penjflty. 
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South  CaroHna  -A  covemor'o  committee  recommended  legislation  for  thio 
yea?  which  v/au  not  acted  on.  LtK-alilieo  have  been  delegated  hill  planninfj 
and  20ning  audionty.  ,  or: 

f  ' 

South  Dakota  -A  bill  (H.R.  706)  to  deoicjnate  an^  renulate  critical  areas  • 
v/an  defeated  in  the  Houcs  this  year,  29  40.  A  bill  (H.B.  762)  requiring 
counties  to  develop  comprehensive  plans  v/ao  piisced.  Another  bill, (H.B.  667) 
to  continue  a  IcRislative  land  Mce  commit  tec  to  recommend  le/^tiol^tion  v/as 
passed.  The  state  has  a  permit  sysiem  for  strip  mining  and  enacted  this  year 
a  uce-value  ijD^cssment  fur  agricultural  lands. 

Tennessee    A  bill  to  create  a  Tennessee  Land  Use  Study  Commission  did 
not  m^l^e  it  to  the,  floor  this  year.  It  will  probably  be  reintroduced  next  year.^ 
The  state  has  a  strong^ (Jtrip  mining  law;  TVA  handles  most  pov/er  plants;  and 
localities  have  full  2!oning  and  planning  authority. 

Texskfir—Pi  major  report  on  Tejias  land  use  commissioned  by  the  governorfo 
ofiicc  v/as  released  in  December  1973.  Three  legislative  committees  are  assess-  ^ 
ing  land  use.and  are  enpected  to  recommend  legislation  in  1975.  The  state  has 
some  regulatory  powers  over  coastal  activities.  TeJKis  has  use-value  assessment 
wiWi  deferred  taxes  on  agricultural  land.  Counties  have  little  planning  and 
zoning  authority.  *  ^ 

Utah  The  Utah  Land  Use  Act,  providing  for  designation  of  and  planning 
for  critical  environmental  areas,  vyas  passed  by  the  legislature  this  year.  A 
petition  has  held  it  up  and  voters  will  have  to  approve  it  in  a  November 
referendurn.  The  Greenbelt  Act  permits  preferential  agricultural  land  taxa* 
tion  with  a  deferred  tax.  Localities  have  zoning  and  planning  authority,  ljut 
the  zoning  ordinances  are  superficial.  • 

.Vermont — In  a  major  shift  in  the  state's  approach  to  land  use  pUnning,  the 
1974  legislature  rejected  the  third  phase  in  the  development  of  a  comprehensive 
land  use  plan  for  the  state,  a  mapping  program  which  would  have  divided  the 
state  into  five  categories  (urban,  village,  natural  resources,  conservation,  and 
rural)  with  different  use  and  settlement  goals.  A  legislative  study  committee 
is,  instead,  invesrigaring  the  possibility  of  regiilaring  critical  areas  and  develop- 
ments of  more  than  local  impact.  The  first  two  phases  of  the  state  land  use 
plan  culminated  in  the  Land  Capability  and  Development  Plan,  a  guide 
for  regulating  development  according  to  present  land  use  and  capability  for 
development. 

Virginia — ^The»  General  Assembly  adopted  a  resolution  this  year  opposing  a 
Federal  land  use  act,  declaring  that  land  use  planning  is  a  state  function.  The 
legislature  killed  all  pending  state  land  use  legislation.  The  Ad^sory  Legisla- 
tive Council's  Land  Use  Policies  Committee  is  reporting  this  year;  and  the  ' 
state  is  undertaking  a  coastal  zone  management  program  under  a  Federal 
CZM  grant. 

Washington— X^vo  diflferent  land  use  proposals  were  killed  in  the  1974  legis- ' 
lature  before  reaching  the  floor  of  either  house,  but  at  least  one  committee  is 
holding  interim  sessions  to  prepare  legislation  for  next  year.  The  1972  Shore- 
line Management  Act  provides  Jor  land  use  regulation  of  a  large  part  of  the 
state,  including  the  shoreline,  marshes,  bogs,  swamps,  flood  ways,  river  deltas, 
and  floodplains.  All  39  counties  have  undertaken  some  kind  of  planning  effort, 
ancl  an  estimated  25  counties  have^adoptetf^ning  ordinances. 

West  Virginia— The  state  Planning  and  Development  Department  ig  limited 
to  providing  advice  and  technical  assistance  to  local  governments.  Only  6  of 
55  counties  have  adopted  zoning  ordinances.  Eleven  regional  councils  created* 
in  1972  are  making  inventories  and  analyses  of  state  resources. 
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Wisconsin — In  a  referendum  in  April,  Hi^teri.approved  preferentud  assess- 
n(icntand  taxation  of  agricultural  and  open  space  lands,  lipplementing  le^sla- 
tion  is  expected* to  be  the  main  land  use  issue  in  the  1975  legislature.  lPfO|J05als 

•  were  killed  this  year  f6r  designation  and  regulation  of  critical  environniental 
areas  and  developments  of  regional  impact,  acceleration  of  land  us^nfonna- 

^tion  gathering,  protection  of  wetljmd^,  and  power  plant  siting.  Uiidlcr  state  p. 
guidelines  and  review,  the  Great  Lakes  shorelands  are  zoned  into  con*- 
servancy,  recreational-residential,  or  general  i>urpose  areas. 

Wyoming — ^The  Conservation  and  Land  Use  Study  Commission  has  drafted 
a  stjite  land  use  planning  act  for  legislative  consideration  in  197i).  Reve- 
« nue  from  the  Mineral  Severance  Tax  enacted  tiiis  year  will  be  used  to 
finance  planning  for  boom-town  growth  expected  to  occur  as  strip"  mining 
operations  increase.  ^  '  -     .    0  , 
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CHAPTER  2 


Perspectives  on  the 
Errvironment 


The  major  event  affecting  the  pursuit  of  environmental  quality 
over  the  past  year  was  the^  energy  crisis. .  Ertierging  energy  problems 
had  been  recognized  for  several  years~-*President  Nixon  submitted  his 
first  message  on  energy  policies  to  the  Congress  in  1971 — ^but  the  Arab 
embargo  in  October  ^•ansformed  the  problem  into  a  crisis  and  created 
a  new  national  outlook. 

The  crisis  forced  an  abrupt  public  recognitiop  that  old  patterns 
of  energy  supply  (based  on  domestic  oil  and  gas)  were  no  longer 
providing  for  the  Nation's  needs  and  that  alternatives  to  dependence 
on  imported  oil  mnst  be  developed.  As  a^fesult,  the  crisis  centered 
attention  on  potential  domestic  sources  of  energy,  such  as  offshore 
oil  and  gas,  oil.  shale,  and  ooal,  and  gave  new  urgency  to  conservation 
of  energy  as  an  essential  requirement  in  moving  towards  national 
self-sufficiency. 

.  The  energy  crisis  also  underlined  the  close  relationship  between  the 
provision  and  consumption  of  energy  and  the  protection  of  the 
environment.  On  the  one  hand,  all  options  for  expanding  domestic 
energy  production  promise  to  .hav^significant  national  and  regional 
environmental  implications.  CEQ's  study  of  the  relative  enviroimien- 
tal  risks  of  oil  and  gas  development  in  the  At|^tic  and  Gulf  of 
Alaska  outer  continental  shelves,  delivered  to  the  Presideijt  in  April 
1 974,  is  representative  of  the  environmental  assessments  which  will  be 
required.  On  the  other  hand,  the  energy  crisis  created  a  new  view- 
point on  a  wide  range  of  traditional  erivironmentaLconcems,  includ- 
ing the  pursuit  of  clean  air,  the  disposal  of  solid  waste,  the  conserva- 
tion of  resources,  ^nd  the  use  and  protection  of  the  j  land. 

The  purpose  of  this  chapter  is  to  ^describe  the  macjor  environmental 
events  of  the  past  year  and  place  thenj  in  perspective.  The  importance 
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of  the  energy  crisis  makes  it  ifae  appropriate  starting  point.  Subsequent 
sections  discuss  the  control  of  pollution^ — air,  water,  noise,  and  the 
disposition  of  solid  wastes  anohazardmis  substances — and  the  costs 
of  controls.  The  final  section  discusses  the  protection  of  our  natural 
heritage — ^wildlifr,  parlw^  wilderness,  and  forestland.  The  National 
Environmental  Policy  Act,  land  use,  and  international  environmental 
events  are  treated  in  separate  chapters. 


Energy 

In  the  field  of  energy,  the  events  of  the  p^t  year  were  many  and 
complex,  as  are  the  issues  for  the  future.  Hence  this  discussion  begins 
with  a  chronology.  The  succeeding  sections  discuss  eneiigy  demand 
(in  particular  the.  role  of  energy  conservation  during  the  Arab  em^ 
bargo  and  in  the  future)  and  enei;gy  resource  development:  oil  and 
gas,  nuclear  energy,  advanced  energy  sources  such  as  solar  and  gep- 
thermal  energy,  and  eoal^  Of  necessity,  the  discussion  crisscrosses 
over  the  same  ground  from  several  points  of  view. 


Energy:  A  Chronology 

Energy  problems  became  a  matter  of  national  urgency  in  1973,  but 
shortages  of  energy  did  not  arrive  overnight.  In  several  preceding 
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winters,  natural  gas  supplies  ha'd  been  interrupted  with  an  increasing 
frequenqr  in  the  northern  and  eastern  United  States;  natural  gas 
deliveries. fell  short  of  estimated  demand  by  3.7  percent  in  1971  and 
5 JO  percent  in  1972.*  Shortages  of  petroleum  distillates  in  the  winter 
of  1972--73  forced  the  closing  of  schools  and  public  buildings  in  Den- 
ver and  other  areas  remote  from  the  coastal  refineries  that  process 
the  rising  flow  of  imported  oil.  Independent  marketers  of  gJisoliHe  and', 
distillates  also  began  to  feel  the  pinch." 

In  1973,  it  became  evident  that  the  Organization  of  Petroleum 
Exporting  Coimtries  (OPEC)  had  become  a  powerful  force  in  the 
world  oiljtnarket.  Since  the  Teheran  Agreement  of  1971,  American 
oil  compauies  operating  abroad  had  been  forced  to  yield  an  increas- 
ing degree  of  operating  control  to  f oreigjn  governments  and  to  pay 
more  taxes  and  royalties  for  oil.  Imposition  of  production  ceilings  in' 
some  countries,  coupled  with  rising  world  demand,  resulted  in  a 
tight  market  situation  in  which  compames  wi^h  assured  supplies  of 
crude  oil  acquired  considerable  advantage  over  those  without  such 
supplies.  Shortages  among  U.S.  independent  refiners  and  marketers 
led  the  Congress  to  add  an  amendment  to  the  Economic  Stabilization 
Act  of  1973  giving^e  President  authority  to  allocate  scarce  fuels.® 
The  oil  import  quom  system  was  abolished  by  the  President  in  April  ^ 
1973  and  replaced  with  a  license-fee  system  designed  to  encourage 
construction  of*  refineries  in  the  United  Stated.*  j 

By  May  1973,  the  Office  of  Emergency  Preparedness  was  reporting 
widespread  closing  of  gasoline?  stations  due  to  lack  of  fuel.  Voluntary 
guidelines  were  announced  on  May  10  to  assure  that  the  burden  of 
fuel  shortages  would  be  evenly  shared  by  all  parts  of  the  oil  industry 
and  the  country.  Suppliers  were  asfeed  to  give  their  customers  the' 
same  percentages  of  crude  ml  and  refined  products  as  they  were  given 
in  the  last  quarter  of  1971  and  the  first  three  quarters  of  1972. 

In  Jim!^"^fc|^  President  transmitted  a  major  energy  message  to  the 
Congress  {see|  Appendix  F).  In  it,  he  announced  the  immediate 
establishment  \i  a  central  Energy  Policy  Office  in  the  JVhite  House 
to  formulate  a^d  coordinate  energy  ^policies  at  the  highest  levels  of 
government.  For  the  longer  .term,  the  President  reiterated  his  earlier 
proposal  4o  the  Congress  for  the  establishment  of  a  Department  of. 
Energy  and  P^tura)  Resources  (DENR)  to  consolidate  the  Federal 
Government's  resources  management  functions,  and  also  proposed 
•^that  a  separate  Energy  Research  and  Development  Administration 
(ERDA)  be  established.  The  objective  of  E](IDA  would  be  td  develop 
and  demonstrate  new  technology  to  improv^  energy  conservation  and 
to  make  demesne  energy  resources — coal,  nuclear,  oil  shale,  solar, 
and  geothermal — economically  attractive  and  environmental^ 
acceptable.  ERDA  would  Include  the  energy  research  and  develop- 
ment capabilities  of  the  Atomic  Energy  Commission,  the  Department 
of  the  Interior,  and  several  other  Federal  agencies.  The  regulatory 
duties  of  the  AEC  were  to  be  reconstituted  in  a  separate  Nuclear 
Energy  Commission  (NEC).  \  - 
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In  the  same  message,  the  Prwident  pledged  $10  billion  for  afti 
expanded  energy  research  and:idevelopment  effort  to  be  spent  over 
the  next  5  years.  He  directed  the  Atomic  Energy  Commission  to 
examine  available  R&D  opportmiities  and  develop  a  plan  for  exploit- 
ing  them  by  Decemberr  -  ^ 

In  Augxigt,  the  Cost  of  Living  Council,  which  had -been  monitoring 
fuel  prices  for  2  years,  began  to  focus  on  reported  black  market 
activiti^  such  as  reducdon  of  gasoline  octane  ratings  mthout  price 
cuts.  In  September,  studies  forecast  serious  deficits  of  distillate  fuels 
by  midwinter,  with  shortages  to  faU  most  heavily  in  New  England 
and  the  Upper  Midwest^^  The  Energy  Policy  Office  announced  tha| 
contingency  plans  for  rationing  heating  oil  were  being  readied*  On  ^ 
September  8,  the  President  asked  that  states  modify  cldm  air  stand- 
ards as  an  emergency  measure  to  permit  the  use  of  high-sulfur  oils 
from  Caribbean  refineries.  The  President  also  requested  that  the  Con- 
gress approve  increased  crude  oil  production  from  Naval  Petroleum 
Reserve  No.  1  at  Elk  Hills,  Califomia,  in  order  to  boost  rapidly 
deteriorating  crude  oil  supplies.^ 

By  the  ejid  of  Sepember,  it  w*  s  clear  that  the  combination  of  volun- 
tary guidelines,  price  controls  and  incentives,  and  clean  air  variances 
could  not  avert  distortions  in  the  oil  distribution  system  and  serio\is 
fuel  shortages  in  some  parts  of  the  coimtry.  On  October  2,  the  first 
mandatory  regulations,  for  propane  gas,  were  published  by  the  Enei^ 
Policy  Office/  These  were  followed  guickly  by  a  program  for  the 
middle  distillates — heating  oil,  kerosene,  and  diesel  and  jet  fuel. 

''Tension  in  the  Middle  East  built  through  the  fall,  and  in  October 
war  broke  ^out  between  Israel  and  the  Arab  states  of  Egypt  and 
Syria.  This  conflict  suddenly  politicized^U.S.  imports  of  crude  oil  from 
the  Persian  Gulf  and  North  Africa.  Demanding  withdrawal  of  U.S. 
military  support  for  Israel,  the  Arab  states  agreed  to  cut  off  ship- 
ments to  the  United  States  and  to  reduce  their  nwnthly  oil  produc-' 
p  tion  by  fixed  percentages,  thereby  tightening  supplies  to  European 
allies,  an  indirect  means  of  forcing  a  change  in^.S.  Mideast  policy. 
World  oil  prices  rocketed,  in  some  places  to  ten  times  the  level  of  a 
year  before. 

On  November  7,  the  President  asked  Congress  for  additional 
powers  to  meet  the  crisis  and  declared  a  "Project  Independence"  to 
move  the  Nation  towards  self-sufficiency  in  energy  by  1980.^  In  mid- 
November,  Congress  passed  legislation  requiring  a  mandatory  alloca- 
tion program  designed  to  preserve  competition  and  assure  equitable 
distribution  of  crude  oil  and  petroleum  products  in  critically  short 
supply;  it  was  signed  by  the  President  November  27.°  The  Office  of 
Management  and  Budget  was  directed  to  le^d  an  interagency  task 
force  to  monitor  allocation  antl  to  develop  contingency  plans  for 
gasoline  rationing,  and  tax  or  price  incentive  plans.  A  cabinet-level 
Emergency  Ener^  Action  Group  was  formed  to  make  policy  deci- 
^ons.  Throughout  November  and'  early  December,  the  Administra- 
tion considered  various  rationing  and  gasoline  tak  proposals  intended 
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to  cut  supplies  to  motorists  and  thereby  minimize  the  effects  of  fuel 
shortages  on  production  and  employment 

On  December  4,  the  President  asked  the  Congress  to  establish  a 
Federal  Energy  Administration  (PEA)  to  cope  with  shortages  for  a 
2-ycar  period  while  long-term  reorganizz^tion  proposals  were  being 
considered.  The  FEA  was  to  be  responsible  for  allocation  programs, 
pricing  policy,  energy  resource  development,  energy  conservation,  and 
overall  energy  planning.  To  dpal  with  the  immediate  crisis,  the 
President  established  a  new  Federal  Energy  Office  (FEO)  on  an  in- 
terim basis  and  "^ve^  it  responsibility  for  directing  the  allocation  pro- 
gram. On  December  12,  FEO  published  regulations  for  the  distribu- 
tion of  crude  oil  and  virtually  all  of  its  refined  products.^"  On 
Deceniber  27,  FEO  announced  the  details  of  a  gasoline  rationing 
plan  but  promised  that  it  would  not  be  put  into  effect  before  March. 
By  the  end  of  December,  however,  estimates  of  the  potential  shortage 
in  the  first  quarter  of  1974  had  fallen  from  3.4  million  barrels  of  oil 
per  day  to  2.7  million  barrels  per  day."  New  allocation  plans  were 
developed  and  put  into  effect  JaYiuary  15.  ; 

During  the  simuner  and  fall,  the  AEC  worked  on  the  $10  billion 
research  and  development  plan  requested  by  the  President  in  June. 
With  the  assistance  of  the  Energy  Research  and  Development  Ad- 
visory Council  appointed  by  the  President  in  October  1973,  the  R&D 
program  was  developed  and  a  report  sent  to  the  White  House  in 
December.^^  Heavy  Federal  funding  was  recommended  for  the  liquid 
metal  fa^t  breeder  reactor  (LMFBR)  program  a^^  for  the  develop- 
ment of  nuclear  fusion  throuf^h  confinement  technology.  A  dramatic 
increase  in  funding  was  si^o  sui^prested  for  support  o^  coal  mining  and 
utilization  technology,  particularly  high-BTU  gasification  and  lique- 
faction. In  order  to  accelerate  development  of  a  coaVbased  synthetic 
fuels  industry,  the  report  recommend'ed  a  synthetic  fuels  program  with 
construction  of  first-generation  plants  to  begin  immediately  Th? 
report  also  recommended  sharp  increases  for  research  in  solaj^  and 
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gcothermal  energy  and  a  $1  billion  supplement  for  basic- energy  M-  - 
search;  manpower  developmqntj  and  research  on  the  environmental 
effects  of  energy  development  The  objective  of  the  environment 
effects  effort,  for  which  $650  million  was  recommended,  was  **to 
establish  the  capability  to  determine  and  <x)ntrol  effectively  the  envi- 
ronmental and  health  insults  from  the  energy  system  through  devel- 
ppraent  of  a  sound  technical  and  scientific  basis  for  ensuring  protec- 
tion of  tlie  total  ecosystem."  i 

In  His  February  budget  message,  the  President  sent  the  Congress  a 
request  retmning  the  chief  emphasis  of  the  AEG  report.^*  The  com- 
ponents of  the  request  are  presented  in  Table  1. 

Throughout  tlie  whiter^  an  expanded  FEO  staff  monitored  the 
allocation  system  through  10  regional  offices  across  the  country.  Re- 
finers were  ordered  F^ruary  14  to  increase  production  of  diesel  and 
jet  fuels  and  to  fumislr!addition^l  fuel  to  truck  stops.^°  Gasoline  price 
increases  ;were  approved  to  discourage  consumption  and  to  protect 
retailed  tlireatened  by  falling  volume  of  sales.  On  February  19,  FEO 
ordered  that  emergency  gasoline  allocations  be  given  to  the  20  states 
hardest  hit  by  shortages.^* 

'During  the  \vinter,  conservation  programs,  warm  weather,  and 
reported  leakage  in  the  Arab  oil  embargo  helped  to  keep  the  gap  be- 
tween^ supply  and  demand  at  a  manageable  level,  although  many 
niotorists  suff^ed  inconvenience,  and  utilities  and  large  factories  were 
forced  to  trim  then:  fuel  consumption. 

The  Congress  failed  to  reach  agreement  on  emergency  eneigy  legis- 
lation before  the  Christmas  recess.  On  February  27,  a  bill  authorizing 
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Federal  Energy  Research  and  Development  Program, 
Proposed  nr  1975  Budget  . 


(In  miniont  of  d«ll«rt] 


Program  area 

Program  level  (obligations) 

Estlmatsd 
total  FY 

1978-79 

FY  1973 

FY  1974 

FY  1975 

€«RMrvatl«R 

32.2 

€5.0 

> 

1X8.7 

700 

End  ujift  (residential  and  com> 

merclal) 

15.0 

15.0 

Improved  efficiency  (transmis- 

sion) 

2.9 

5.0 

18.8 

Improved  efficiency  (conver- 

sion) 

6.5 

14.9 

29.8 

Improved  efficient  (storage) 

1.6 

2.9 

6.4 

Automotive 

7.4 

14.2 

23.7 

Other  transportation 

13.8 

13.0 

22.0 

oil,  flas»  ani  shal« 

19.1 

41.S 

400 

Production 

.3 

3.0 

17.0 

f'flftourcs  assessment 

4.S 

5.0 

13.1 

Oil  sHale 

3.2 

2.3 

3.0 

Related  programs 

10.7 

8.8 

8.7 

S«G  footnotes  at  ond  of  tablu. 
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(Program  level  obligations) 

total  FY 
1975-79 

FY  1973 

FY  1974 

ri  1975 

^  '  

coal 

•5.1 

164,4 

426.7 

2,900 

Minifiu 

1.7 

7.5 

55.0 

Mintns  neaiin  anu  sareiy 

28.2 

28.3 

31.0 

Direct  combustion 

1.5 

15.9 

36.2 

LiQuefactlon 

1 1.0 

45.5 

'  X08.5 

Gasltlcatio;)  (nigri  UTU; » 

32.5 

33.0 

»  G5-3 

uasiTicaiipn  (low  aiuj 

4.6 

21.3 

50.7 

Gynthetiw  fuels  pioneer  program 

SO.O 

Resource  assessment 

1.0 

1.2 

Other  (InhTudlno  common  tccti- 

nolsgy)  n,^ 

4.6 

11.7 

284 

Cnvlronmantal  coktrol 

39.4 

C5.S 

17t.5 

^  800 

Near*term  SOj) 

19.0 

39.9 

82.0 

Advanced  SO^^ 

4.0 

12.0 

i/tner  Tojssn  luei  ponuxanis  (in* 

cUidtnQ  Np^v  particulates) 

8.8 

13.1 

57.0 

 1  nermai  puiiuiiun 

.6 

1.5 

18.5 

AutornotlVQ  omissions 

10.0 

7.0 

9.0 

40(9,5 

S30.S 

724.7 

4,000 

i/tner  orceoers  ^uwron  una 

253.7 

357.3 

473.4 

11 .0 

5.6 

4.0 

HTGR 

13.8 

41.0 

/'J.WBR 

29.0 

21.4 

'Reactor  safety  research 

38.8 

48.6 

61.2 

Waste  management 

3.6 

6.2* 

11.5 

Uranium  enrichment 

50.3 

57.5 

66.0 

Resource  assessment 

3  4 

10.4 

winer  iinciuuiny  uuvunccu  icuri* 

noloyy) 

14.9 

10,7 

28.8 

Nuclaar  fusion 

74.S 

101.1 

16«.C 

1,C00 

CTR 

\i57.0 

102.3 

unser ' 

35.1 

144.1 

'  66.3 

otnor 

AOs  9 

1S4.5 

900 

Solar 

4  0 

13,8 

50.0 

Geothermt^t  ^ 

4.4 

'  10.9 

44.  > 

Systems  studies  * 

7.2 

17.3 

30.0 

Mlscellanoous 

.9 

11.5 

29.8 

11,300 

Total,  dlract  anargy 

C72.2 

999.1 

1,810.& 

Additional  funds  for  aiiDDort  Dr&* 

iramt 

Environmental  and  health  ef^ 

fects  research 

+133.7 

Basic  research  and  manpower 

development 

+82.3 

ToUl 

"a 

+21C.0 

1  Funds  for  high  BTU  gaslficatltn  In  Office  of  Coal  Research  budget  do  not  In- 
ctude  Trust  Fund  amounts... 
>  Includes  funds  for  laser  fusion  with  mjtltary  applications. 

Source:  Fact  sheet  to  accompany  ifio  President's  Energy  Message,  Issued  by  office 
of  the  White  House  Press  Secretary,  January '123, 1974. 
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gasoltee  rationing  and  other  comettvation  measures  was  cleared  for 
the  President's  signature.  Becattse  the  bill  provided  for  a  rollback  of 
crude  oil  prices,  a  Measure  opposed  by  the  Administration  as  likely  to 
v/OKen  the  shprtages,  the  President  vetoed  it  in  March.*^ 

On  March  18,  the  emergency  period  came  to  an  end  when  sev^n 
Arab  oil-producing  countries  agreed  to  lift  the  embai^o  against  the 
United  States.  Imported  oil  began  to  flow  into  the.  United  States  once 
again.  By  summer,  domestic  inventories  had  been  restored. 

In  May,  legislation  to  establish  the  Federal  Energy  Administration 
was  passed  by  the  Congress  dnd  approved  by  the  President*®  The 
FEA  accelerated  its  work  to  develop  the  Project  Independence  blue- 
print, a  comprehensive  plan  for  energy  resourxie  development  to  1985. 
At  the  same  time,  the  proposal  to  create  ERDA  was  well  received  by 
the  Congress,  and  establishment  of  this  nev/  agency  and  the  Nuclear 
Energy  Commission  is  expected  late  this  year. 

N 

Energy  Conservation  " 

Energy  conservation,  which  had  been,  of  interest  primarily  to  en- 
vironmentalists and  certoin  energy-intensive  industries  in  the  past, 
emerged  this  year  as  a  matter  of  major  national  importance:  Conser- 
vation played  a  vital  role  in  helping  the  Nation  adjust  to  the  Arab 
oil  boycott.  And  for  the  longer  run,  ehergy  conservation  has  become 
a  central  element  in  the  national  effort  to  move  toward  <j|iergy 
self-sufficiency. 

Energy  conservation  (or  demand  reduction)  occurs  for  one  of  two 
reasons.  First,  increases  in  the  price  of  eneigy  tend  to  reduce  the 
quantity  demanded.  An  example  is  a  homeovvner's  decision  to  turn 
down  the  thermostat  to  reduce  his  monthly  fuel  bill.  Second,"  changes 
in  habits',  tastes,  or  government  regulation  can  also  serve  to  reduce 
demand.  Here  the  imposition  through  legislation  of  an  eneiigy-saving 
53  mph  speed  limit  is  a  good  illustration.  In  practice,  it  is  extremely 
difficult  to  assign  reduced  consumption  specifically  to  one  or  another 
of  these  phenoniena,,  and  the  conservation  of  energy  achieved  over 
/  the  past  year  reflected  both. 

The  Past  Year  • 

The  historically  unprecedented  rise  in  the  cost  of  fuel  during  the 
past  year  was  a  major  stimulant  to  conservation.  Gasoline  retailing 
for  350  per  gallon  in  September  1973  rose  to  550  per  gallon  by  June 
1974,  and  prices  !^  over  $1  per  gallon,  although  illegal,  occasionally 
occurred  during  the  severe  shortage  months  of  January  and  February 
1974,  Distillate  heating  oil  rose  from  around  180  to  around  300  per 
gallon  during  the  October  1973-April  1974  period,  and  the  price  of 
diesel  fuel,  propane;  coal,  and  other  primary  fuels  also  rose.  Elec- 
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Iricity  pieces  also  skyrocketed,  Rrst  as  the  price  of  primary  fuels  rose 
,  ^    '   and  second  as  consumption  fell  off,  leaving  overhead  cljarges  to  be 
absorbed  by  a  smaller  sales  base.  For  example,  the  average  cost  per 
^  kilo;vatt-hour  to  typical  residential  users  in  Nev/  York  City  rose  from 
4.3^  to  6.40  from  February  1973  to  February  1974.*° 

In  the  case  of  gasoline,  the  posted  pimip  price  did  not  reflect  the 
'  full  cost  of  the  shortage  to  tlie  consumer.  Limits  on  the  amount  which 
could  be  purchased  and  curtailments  in  service  station  opemting 
hdurs  forced  motorists  to  spend  time  in  queues  or  simply  exploring  to 
find  open  stations.  Although  the  adoption  of  practices  such  as  odd- 
*  and-even-day  sales  helped  mitigate  a  chaotic  situation,  the  cost  In 
time  tp  consurhisrs  amounted  to  a  considerable  surcharge  per  ^lon. 

Even  before  these  prieei  increases  took  eflfect.  Federal  and  state 
governments  had  undertaken  initiiatives  designed  to  lo>v?r  energy  de- 
mand. In  June  19,73,  the  President  set  an  enei|^  reduction  goal  of  7 
percent  for  the  Federal  Government  during  fisearyear  1974  and  asked 
the  Nation  as  a  whole  to  save  at  least  5  percent  of  anticipated  energy 
consumption  for  the  same  period.-"  In  his  message  to  the  Nation  on 
November  7,  1973,  the  President  asked  all  states  to  adopt  and  enforce 
loiver  highway  speed  limits.^*  In  December  1973,  legislation  was 
passed  requiring  all  states  to  convert  from  standard  to  daylight  say- 
"  ings  time.^  Although  savings  were  not  expected  to  be  substantial,  the 
objective  was  to  vse  the  natural  light  during  the  evening  houns  to 
diminish  energy  requirements  for  heat  and  light  and  lessen  the  load 
on  less  efficient  peak-load  electricity  generating  facilities. 

To  aid  consume!^  in  making  intelligent  purchases,  the  Administra- 
tion proposed  legislation  requiring  many  home  appliances  and  all 
automobiles  to  bear  labels  describing  their  energy  use  characteristics.^  • 
This  initiative  was  an  lextension  of  voluntary  labeling  programs 
(jrdered  the  previous  year  by  the  President  and  undertaken  by  the 
National  Bureau  of  Standards  of  the  Department  of  Commej;ce  and 
by  the  Environmental  Protection  Agency. 'Room  air  conditioners  are 
now  being  labeled  under  the  NBS  voluntary  program,  and  autos  were 
labeled  under  the  EPA  program  beginning  in  jiie  fall  of  1973.  FHA 
home  insulation  standards  were  also  reexannined  in  the  light  of  energy 
market  developments,  and  more  effective'standards  are  being  readied. 

In  addition  to  these  specific  actions,  the  Administration  appealed 
to  both  consumers  and  business  to  practice  conservation  and  under- 
took an  internal  program  to  show  that  energy  conservation  was  both 
practical  and  effective.  Government  buildings  were  "delamped"  to 
reduce  excessive  lighting  levels,  al»d  thermostats  were  turned  down. 
Car  pools  vVere  encourage^  through  parking  restrictions,  and  all 
travel  requests  were  audited  more  tightly  to  determine  their  necessity. 
Overall,  it  has  been  calculated  that  this  effort  cut  Federal  fuel  con-  , 
sumption  by  Sbout  26  percent  from  June  1973  to  March  1974,  equal 
to  a  savings  of  75  million  barrels  df  oil."^ 

Industry  also  responded  successfully  to  the  challenge  of  higher 
ei/ergy  prices,  fuel  shortages,  and  government  exhortation  and  exam- 
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Improved  iniulation  of  homes  and  other  buildings  oifers  great  opportunity 
for  saving  energy.      -  |  v 

pie.  A  comparison  of  the  4  months  ending  January  31,  1574,  with  the 
•  same  period  a  year  earlier  showed  that  industrial  energy  consumption 
fell  by  about  0.1  percent  at  the  same  time  tjiat  industrijjl  output  rose 
by  5  percent.^^  This  represents  a  reduction  in  energy  consumption 
per-  unit  of  output  (or  an  increase  in  energy  efficiency)  pf  slightly  less 
than  5  percent. 

Several  large  corporations  have  reported  impressive  results  from 
energy  conservation  efforts.  Dow  Chemical  U.S.A.,  for  instance, 
achieved  a  10  percent  reduction  in  energy  consumed  per  unit  of  out- 
put in  1972  and  again  in  1973;  its  targef  for  1974  is  a  further  7  pe^ 
cent  reduction  per  unit  of  output.^®  J.C.  Penney  cut  energy  consump- 
tion 'more  than  26  percent.  By  adjusting  thermostats  to  recommended 
levels,  by  depionstraling  fewer  television  sets,  and  by  reducing  light- 
ing levels,  this  corporation  in  1974  is^saving  the  equivalent  of  3,700 
barrels  of  oil  per  day  without  cutting  storie  hours  or  operating  effi- 
ciency.^^ 

In  the  residential  sector,  heating  oil  consumption  was  down  na- 
tionally by  about  14  percent.  Of  this  reduction,  5  or  6  percent  was 
due  t(f  unseasonally  warm  weather,  with  the  remainder-r-8  or  9 
percent — due  to  conservation.  Residential  natural  gas  consumption 
was  dovm  by  about  9  percent  during  the  winter,  even  though  utilities 
were  serving  greater  numbers  of  customers.  Households  also  cut  elec- 
tricity use  by  3  to  6  percent,  varying  by  region.  These  cutbacks  were 
due  to  both  higher  prices  and  a  willingness  of  the  public  to  cooperate 
during  a  national  emergency.^^ 

As  would ?be  expected,  the  most  drastic  Change  in  energy  consump- 
tion occurreck  in  the  transportation  sector.  During  the  first  quarter 
of  1974,  total  gasoline  consumption  averaged  8  to  10  percent  below 
that  of  the  year  before.^°  Shifts  to  car  pools  and  mass  transit  for 
conunuting  to  work  were  major  factors  in  helping  the  Nation  adjust 
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Table  2 

Changes  ih  Class  of  New  Car  Sales,  March  1973-March 
1074 


Auto  ela9s 

Percent 
change  In 
morKet 

Low  ip«clalty 

^62.4 

Oompvct 

2as 

SulKompact  / 

as 

Luxury 

-1.6 

inttrmtd!at« 

-1,3 

Standard 

-20.6 

High  sptciatty 

-22.S 

Medium 

-31.7 

Source:  Energy  and  Environmental  Analysis,  Ir& 


to  the  energy  shortage.  However,  the  major  reduction  in  gasoline 
consumption  was  for  discretionary  trips  for  leisure  and  recreation, 
which  fell  drastically,  as  shown  in  occupancy  rates  at  hotels  and  motels 
outside  metropolitan  areas,  which  dropped  by  as  much  as  65  percent 
belov/  the  previous  winter. 

The  institution  and  enforcement  of  a  55  mph  speed  limit  on  all 
interstate  highways  saved  both  liVes  and  energy.  Most  automobiles 
get  over  20  percent  more  miles  per  gallon  at  55  mph  than  at  70  mph. 
Lowex  speed  limits  probably^accounted  for  a  1  to  2  percent  reduction 
in  total  gasoline  consumption.  At  the  same  time,  U.^.  traffic  fatalities 
L>i>gpped  24  percent  in  the  first  4  months  of  1974,  compared  to  a  year 
earlier.^^ 

One  of  the  most  dramatic  efifects  of  the  gasoline  shortage  and 
higher  prices  was  on  new  car  sales.  Consumer  preferences  shifted 
sharply  toward  smaller,  more  efficient  cars,  as  shown  in  Table  2. 
Although  this  trend  has  been  in  evidence  for  several  years,  the 
rapidity  and  the  magnitude  of  the  shift  caught  most  of  the  major 
American  automobile  producers  unprepared.  If  the  trend  continues, 
broader  usage  of  smaller  cars  with  better  fuel  economy  can  signifi- 
cantly reduce  our  Nation's  demand  for  gasoline  in  the  future. 

Even  with  the  restoration  of  gasoline  supplies,  energy  conservation 
practices  continued  to  be  evident  during  the  summer  of  1974.  If 
gasoline  prices  had  remained  at  1973  levels  and  if  incomes  had  risen 
at  a  normal  pace,  gasoline  consumption  in  the  summer  of  1974  would 
have  been  3  to  4  percent  above  the  previous  sunmier.  It  appears, 
however,  that  actual  consumption  will  be  about  0.5  percent  lower* 
Thus  a  v.ombination  of  higher  prices  and  slower  growth  in  real  income 
has  led  consumers  to  reduce  their  gasoline  consumption  by  3.5  to 
4.5  percent.^^ 
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As  the  Nation  stru^led  with  emergency  energy  conservation  is- 
sues, a  new  perspective  emerged  with  respect  to  long-term  energy 
coiiServation*  At  the  cxuk  of  the.  problem  v/as  a  crucial,  issue:  Could 
the  United  States  retain  a  high  employment  economic  growth  rate 
v/hile  substantially  lowering  its  growth  rate  of  energy  consumption? 
.The  controversy  over  the  relationship  between  economic  growth  and 
energy  growth  was  based  on  the  observation  that  in  the  past  the  two 
had  shown  a  close  long-run  correlation. 

Prior  ta  the  Arab  embargo,  most  energy  consumption  forecasts 
assumed  a  continuation  of  the  nearly  constant  relationship  with  GNP. 
Demand  for  almost  all  fuels  was  regarded  to  be  on  the  whole  insensi- 
tive to  changes  in  price.  Perhaps  the  most  widely  quoted  pit)jection 
^vas  that  published  by  the  Department  of  the  Interior  in  December 
1972.^^  This  detailed  forecast  showed  total  enei^  consumption  nearly 
tripling  between  1 970  and  2000. 

The  energy  shortage  of  the  past  winter,  however,  prompted  a  re- 
examination of  this  relationship.  Several  econometric  studies  by 
prominent  econontiists  found  that  energy  consumption  was  consider- 
ably more  price-sensitive  than  had  previously  been  thought.  Others 
began  to ydoubt  the  necessity  of  high  energy  growth.  For  example, 
Jorgenson  and  Hudson  of  Harvard  and  Data  Resources,  Inc.,  de- 
veloped a  sophisticated  model  to  simulate  the  U.S.  economy  under 
different  conditions  of  energy  supply  and  demand  and  concluded 
that  substantial  energy  conservation  is  possible*  v/ithin  the  existing 
structure  of  the  economyC  While  reduced  energy  use  would  have 
some  small  effects  on  the  GNP  (a  reduction  of  3.5  percent  in  the 
year  2000)  and  cause  a  marginal  increase  in  inflation,  it  would  not 
jeopardize  economic  growth  and  would  have  positive  effects  on 
employment.^^  In  short,  energy  forecasters  moved  toward  a  new 
perspective  in  which  energy  was  seen  as  a  factor  of  production  as  * 
susceptible  to  substitution  as  capital  and  labor. 

A  number  of  new  long-range  energy  projections  began  to  appear, 
dSffering  radically  from  those  of  just  a  year  earlier.  Both  the  Ford 
Foundation's  Energy  Policy  Project  arfd  the  Council  on  Environ- 
mental Quality  published  jj^ojections  incorporating  energy  conserva- 
tion efforts  which  resulted  in  total  energy  requirements  one-third 
lower  than  the  yea,r  2000  projections  published  earlier. 

CEQ's  Half  and  Half  Plan  called  for  a  serious  long-term  national 
program  to  conserve  energy  while  at  the  same  time  meeting  the  needs 
of  a  growing  economy.  It  suggested  a  target  for  the  year' 2000  based 
on  growth  in  net  per  capita  energy  consumption  of  0.7  percent  per 
year  and  on  a  continuing  conservation  effort  which,  through  im- 
proved efficiency  and  elimination  of  waste,  would  save  energy  at  a 
rate  of  0.7  percent  per  year.  Such  a  program— half  growth  and  half 
conservation — would  provide  an  effective  increase  in  usable  energy 
of  1.4  percent  per  year,  equal  to  the  av^ragftjate  of  growth  experi- 
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enced  during  the  1947-72  period  of  generally  rapid  economic  ^owth. 
The  Half  and  Half  Plan  io  described  in  more  detail  in  Chapter  6. 

This  debate  is  by  no  means  concluded,  but  a  tigid  linkage  between 
energy  gro^vth  and  economic,  growth  is  no  longer  accepted  as  self- 
evident,  and  the  importance  of  energy  demand  management  in  future 
energy  planning  is  now  broadly  recognized. 

Energy  conservation  is  particularly  attractive  from  an  environ- 
mental viewpoint.  In  general,  the  lower  the  level  of  energy  production 
and  consumption  activities,  the  lower  the  level  of  environmental 
degradation.  For  example,  it  is  quite  conceivable  that  by  the  early 
1980'8  new  automobiles  could  average  20  miles  per  gallon.  If  they  did, 
the  Nation  coirid  realize  energy  savings  of  2  quadrillion  BTWin 
1985.  This  reduction  ij^gasblme  demand  represents  four  large  oil 
refineries  and  numerous:  oS^'wplls,  pipeHnes,  and  tankers.  In  short,  to 
the  extent  that  economietmd  social  goals  can  be  achieved  \vith  lower 
levels  of  energy  use,  the  enviix)nment  will  benefit.  ^ 


Energy  Resource  Development 

With  the  initiation  of  Project  Independence)  attention  was  directed 
to  domestic  energy  resources  and  the  need  to  protect  the  environment 
as  production  is  expanded. 

Oil  and  Ga^ 

The  United  States  is  heavily  dependent  on'  oil  and  gas  to  meet  its 
^nergy  needs.  In  1^72,  oil  and  gas  accounted  for  nearly  78  percent  of 
U.S.  energy  consumption.  The  percentage  of  national  energy  demand 
met  by  these  two  sources  had  risen  markedly  in  the  .1950'3i  from  58 
percent  in  1950  to  74  percent  in  1960.  Beginning  in  the  late  ';19Q0's, 
increasing  quantities  of  crude  oil  and  refined  petroleiun  products 
were  imported  to  supplement  stagnating  domestic  production  and 
diminished  exploratory  drilling.  Immediately  prior  tp  the  Arab  em- 
bargo, imports  had  risen  to  /learly  6  milHon  barrels  of  oil  per  day, 
or  over  30  percent  of  total  petroleum  consiimptioi).  Some  forecasts 
made  before  the  embargo  foresaw  oil  imports  rising  to  15  to  20  milliuu 
barrels  per  day  by  1985  and  25  to  35  million  barrels  per  day  by  2000.°° 
The  past  year  brought  the  realization  that  the  United  States  could 
not  allow  such  high  levels  of  oil  imports  for  both  security  and  eco- 
nomic reasons. 

Domestic  production  of  petroleum  liquids  reached  a  peak  in  1970, 
and  it  remains  to  be  seen  wliether  increased  ej^oration  (in  response 
to  higher  prices)  will  lead  to  substantially  increased  supplies  of  new 
oil.  Some  geologists  believe  that  U.S.  ox\  production  levels  will  not 
significantly  increase  above  today's  level.  ^ 

Domestic  natural  gas  production,  although  still  growing,  has  failed 
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In  1972^  oil  and  gas  accounted  for  nej^rly  78  percent  of  U.S.  energy 
consumption. 

to  keep45>a^e  with  demand.  Further,  additions  to  gasY'eserve^  haVe 
been  much  less  than  production  levels  during  the  past  few  years.  The, 
response  of  natural  gas  supply  to'  increased  oil  and  gas  prices  also 
remains  to  be  seen. 

Several  important  steps  were  taken  during  the  past  year  to  increase 
U.S.  oil  and  gas  supplies:  Federal  legislation  authorizing  construc- 
tion of  the  Trans-Alaska  pipeline  was  enacted ;  the  leasing  program 
for  the  outer  continental  shelf  was  expanded;  and  administration 
proposals  to  autjiorize  construction  of  deegwafer  ports  and  revise 
regulatory  procedures  for  natural'  gas  sales  were  under  consideration 
by  the  Corigress.^* 

Alaskan  Pipeline- — In  1970,  a  court  decision  required  the  Secretary, 
of  the  Interior  to  prepare ^  environmental  impact  statement  under 
NEPA  before  issuing  perimts  for  construction  of  an  oil  pipeline  from 
Alaskan  oil  fields  on  the  Nor^  Slope  to  the  ice-free  port  of  Valdez:^^ 
Following  issuance  of  the  environmentat  impact  statement  in  1972, 
the  project  was  approved,  but  the  District  ^f  Columbia  Court  of  Ap- 
peals then  found  that  the  pipeline  construction  would  require  a  right- 
of-way  in  excess  of  the  50-foot  width  permitted  in  the  Mineral' Leas- 
ing Act  of  1920.^0  In  April  1973,  the  Supreme  Court  declined  to  re- 
view the  CouEt  of  AppeaJs  decision.*^ 

In  November  1973,  the  Congress  passed  and  the  President  signed 
legislation  specifically  directing  the  Secretary  of  the  Interior  to  au- 
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Drilling  operations  offshore 
•~  on  the  Gulf  of  Mexico. 


thorize  construction  of  the  Alaskan  pipeline.  Construction  permits 
were  issued  in  January,  and  work  on  the  pipeline  began.  By  1980, 
it  is  expected  that  2  million  barrels  of  oil  ]per  day  will  flow  from  the 
North  Slo|ie  \x>  tankerferminals  at  Valdez. 

OCS  Leasing— Between  1954  and  1973,  the  Interior  Department 
leaded  almost  8  million  acreSs  on  the  outer  continental  shelf  for  oil  and 
gas  development.  In  April  1973,  the  President  promised  to  triple  the 
amoimt  of  Federal  (XIS  lands  leased  annually  for  oil  and  gas  develop- 
ment from  1  million  acres  in  1973  to  3  million  acres  in  1979.*^  A 
higher  goal  of  10^  million  acres  for  1975  was  annoimced  in  the  Presi- 
dent's energy  message  of  January  1974  (see  Appendix  F).  In  line 
with  the  accelerated  program,  several  large  lease  sales  were  held  dur- 
ing the  year.  In  December  1973,  the  Bureau  of  Land  Management 
received  high  bids  totaling  $1.49  billion  for  39  tracts  in  the  north- 
east Gulf  of  Mexico.  This  record  was  surpassed  by  the  first  1974 
sale  in^hichhigh  bids  of  $2.16  billion  were  submitted**® 

In  Marfih  1974,  on  the  basii-  of  more  recent  and  complete  geo- 
physical data,  the  U.S.  Geological  Survey  issued  revised  estimates  of 
,  offshore  Oil  stnd  gas  potential.**  Reserves  were  estifiiated  at  10  to  13 
billion  barrels  of  oil  and  71  to  93  trillion  cubic  feet  of  gas.  Undis- 
covered recoverable  resources  were  estimated  at' 65' to'  130  billion 
barrels  of  oil  and  395  to  790  trillion  cubic  feet  of  ga§.  The  new  figures 
were  lower  thafi  the  previous  estimate  of  200  biHion  barrels  of  oil 
and  850  tijjllion  cubic  feet  of  gas. 

In  April  1974,  CEQ  completed  its  1-year  assessment  of  the  poten- 
tial environmental  impact  pf  OCS  oil  and  gas  development  in  two 
virgin  OCS  areas-r-the  Atlantic  and  the  Gulf  of  Alaska.  CEQ  had 
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been  directed  to  undertake  this  study  by  the  President  in  his  Energy 
Message  of  April  1973.  The  study  ranked  the  various  OCS  regions 
as  to  relative  enviroQinentgJ  risks  from  offshore  oil  and  gas  develop- 
nient  and  recommended  measures  to  reduce  the  risks  to  acceptable 
levels.  The  results  of  the  study  are  described  in  Chapter  6. 

Deepwater  Perls — ^The  OCS  is  also  expectedfto  be  the  site  of  deep- 
water  ports  for  the,  very  large  crude  carriers  ( VLCC's)  now  in  use  in 
the  worldf  oil  trade.  These  tankefs,  displacing  2OO5OOO  or  more  dead- 
weight tons,  are  too  large  for  U.S.  harbor  facilities.  As  described  in 
Fast  year's  Annual  Report,  deepwater  ports  offer' potential  environ- 
mental benefits.  In  1973,  the  President  first  proposed  legislation  to 
authorize  their  construction.  In  his  January  1974  Enei^  Message, 
he  reiterated  this  request,  emphasizing  ]that  despite  the  effort  to 
achieve  self-sufficiency,  the  -United  States  will  continue  to  import  oil 
as  long  as  it  is  available  at  reasonable  prices. In  June,  the  House 
passed  a  bill  establishing  a  licensing  system  for  deepwater  ports.**^ 

Natural  Gas  Deregulation-^To  spur  domestic  production  of  nat^ 
ural  gas  and  to  encourage  conservation  ot  this  valuable  fuel,  in  April 
1973  the  President  proposed  legislation  to  phase  out  Federal  Power 
Commission  control  over  the  wellhead  price  of  natural  gas  newly 
dedicated  to  the  interstate  market  and  of  flowing  gas  on  which  con- 
.  tracts  had  expired.*^  Extensive  hearings  on  deregulation  were  held 
between  October  1973  and  April  1974  in  the  Senate,  but  as  of  August 
no  bill  had  been  reported.  In  administrative  actions  designed  to  re- 
duce the  downtrend  in  gas  reserves,  the  FPC  h^  taken  steps  to 
increase  wellhead  prices  and  offer  other  incentives  to  encourage  esC- 
ploration  and  development.  However,  these  higher  rates  apply  to 
only  a  small  fraction  of  total  gas  supplies.** 

Oil  Shale — ^The  steep  rise  in  oil  prices  in  1973  has  made  the  rela- 
tively expensive  technology  for  recovering  oil  from  shale  more  eco- 
nomically attractive,  but  critical  environmental  problems  require 


Higher  energy  prices 
have  made  oil  from  shale 
more  attractive,  but  - 
difficult  environmental 
problems  remain 
to  be  solved. 
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solution  before  a  full-fledged  industry  can  be  developed.  One  purpose 
of  the  Department  of  the  Interior's  prototype  oil  shale  leasing  pro- 
gram is  to  seek  ways  to  mitigate  environmental  impacts.  Generally, 
two  methods  of  extracting  oil  from  shale  are  being  researched:  con- 
ventional surface  or  underground  mining  followed  by  surface  proc- 
essing of  the  shale;  and  underground  (in  sttu)  processing.  The  Fed- 
eral Government  has  provided  some  support  for  both  processes. 

Of  the  technical  obstacles  which, may  prevent  truly  large-scale 
development  of  oil  shale  resources,  the  availability  of  water  and  the 
disposal  of  spent  shale  are  considered  particularly  difficult.  One  study 
indicates  that  although  water  to  support  a  1  million  barrel  per  day 
industry  may  be  available,  a  S-to-S  million  barrel  per  day  industry 
<::-^ij^jjl/rrent  technology  might  require  all  the  surface  water  in  the 
oil«sKaIe  regions  of  Colorado,  Utah,  and  Wyoming.  Further,  a  1  mil- 
lion barrel  per  day  industry  using  currfei^  technology  would  requirfe 
disposal  of  1.5  million  tons  of  waste  materials  per  day.*® 

The'  final  environmental  impact  statement  for  the  Interior  De- 
partment's prototype  Oil  Shale  Leasing  Program  was  filed  in  August 
1973.^^®  Six  tracts  were  designated  for  leasing,  two  each  in  Colorado, 
Utah,  and  Wyoming.  In  January  1974,  a  5,089-acre  tract  in  Colorado  ^ 
was  leased  for  a  record-setting  bid  of  $210  million.  A  second  Colo- 
rado tract  wa^  leaded  for  $118  million,  and  Utah  tracts  drew  bids 
of  $76  million  and  $45  million."^  Two  tracfe  located  in  Wyoming, 
which  were  to  have  been  developed  by  in  situ  methods,  drew  no  bids, 
indicating  a  need  for  further  research  on  this  approach. 

Nuclear  Energy 

Nuclear  power  continued  to  expand  rapidly  in  the  past  year.  Nine 
pew  nuclear  units  beganr  operation  in  1973,  increasing  nuclear  elec- 
trical generating  capacity  to  over  20,000  megawatts,  or  over  5  per- 
cent of  the  Nation's  totafelectric  capacity.^^  For  the  decade  ahead, 
o^^er  150  additional  nuclear  units  are  under  construction  or  planned, 
representing  an  additional  150,000  megawatts. 

A  number  of*  nuclear  units  scheduled  for  completion  during  the 
past  year  were  delayed  for  a  variety  of  reasons:  chaiiges  in  reactor 
design, 'regulatory  changes,  late  delivery  ,  of  equipme^  shortages  of 
^  engineers  and  craft  laborers,  inadequate  labor  productivity,  and* 

others. °3  As  much  as  9  to  10  years  has  been  required  from  initial  ap- 
plication for  a  nuclear  plant  license  to  full-power  operation.  In  His 
energy  messages  during  the  past  year.  President  Nixon  called  for 
greater  speed  in  licensing  and  constructing  nuclear  plants  in  order 
•  to  reduce  the  time  required  to  5  to  6  years. 

The  AEC,  which  regulates  nuclear  power  plants,  is  developing 
streamlined  procedures  for  licensing  such  plants  while  retaining  ade- 
quate safety  and  environmental  review.  In  addition,  the  AEC  has 

109 

ERIC  110 

-  :  t  ;  :  — 


L 


0 

ERIC 


Nuclear  power 
now  accounts  for 
over  5  percent  of  U.S. 
electric  capacity. 


proposed  draft  legislation  to  accomplish  certain  significant  chailges. 
First,  the  nuclear  industry  would  be  oflfered  incentives  to  construct 
standardized  designs,  thus  permitting  mass  production  of  key  com- 
ponents and  a  one-time  evaluation  of  reactor  safety,  rather  than  con- 
tinuing to  build  one-of-a-kind  plants  as  in  the  past.  Second,  the  AEG 
would  identify  potential  sites  for  nuclear  plants  which  could  undergo 
the  necess^  environmental  review  so  that  the  sites  would  be  avail- 
able and  preapproved  for  use  when  a  utility  was  ready  to  build. 
Third,  an  applicant  would  be  able  to  choose  from  three  procedures  in 
getting  AEG  approval  to  build  and  operate  a  plant.^* 

The  AEG's  proposal  to  develop  the  Liquid  Metal  Fast  Breeder  Re- 
actor (LMFBR)  was  subjected  to  an  intensive  environmental  review 
during  the  past  year.  In  June  1973,  the  District  of  Golumbia  Gourt  of 
Appeals  ordered  the  AEG  to  go  beyond  its  environin^tal  impact 
statement  (EIS)  on  the  proposed  breeder  demonstjarMU  plant  to  be 
built  in  Tennessee  and  to  prepare  a  comprehensive  EIS  on  the  con- 
sequences of  widespread  use  of  LMFBR  technology.'^  In  March  1974, 
the  AEG  filed  its  draft  EIS  on  the  LMFBR  program.»«        '  . 

Both  in  written  comments  and  in  testimony  b&£Qre^  April  hear- 
ing, a  number  of  enviroiunental  groups  objected  to  features  of  the 
AEG's  statement.  The  Environmental  Protr  ction  Agency  called  the 
draft  statement  inadequate."  The  serious  objections  concerned 
LMFBR  safety,  radioactive  waste  disposal,  threat  of  nuclear  theft  or 
sabotage,  environmental  health  effects  of  plutonium,  and  biases  in 
cost-benefit  analysis  of  thf  program  (some  of  these  are  discussed  in 
more  detail  later  in  this  chapter) .  AEG  has  received  an  extension 
on  the  original  court-ordered  deadline  of  June  14,  1974  to  revise  the 
EIS.  After  completion  of  the  final  statement,  the  Gommission  must 
make  a  deteiimination  of  the  probable  ultimate  environmental  eflfects 
of  the  LMFBR  and  their  effect  on  its  further  development. 
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Advancad  Energy  Sourcf  s 

Increasing  attention  was  focused  <?h  advanced  fonm*  of  energy  jn 
the  past  year.  Commercial  use  of  geothermal  steam  moved  ahead, 
and  Federal  R&D  was  expanded  on  more  advanced  forms  of  geo* 
themial  energy  detraction.  Federal  support  of  both  solar  and  fusion 
power  R&D  also  increased  significantly. 

Geothermal  Energy — ^Technology  to  tap  some  forms  of  the^, earth's 
heat  15  considered  well  in  hand  and,  is  being  applied' at  the  Geysers 
site  in  northern  California,  where  the  Pacific  Gas  and  Electric  Com- 
pany utilizes  geothermal  steam  as  a  power  soutce  for  a  400-megawatt 
electrical  generating  facility.  Geothermal  resources  fall  int^ thxte 
broadly  defined  categories—dry.  steam,  hot  steam,  and  hot  water- 
but  as  yet  only  dry  feotfiermal  steam  used  to  drive  an  electric  turbine 
generator  is  considered  economically  inviting.  However,  hot  dry  rock 
sources  are  by  far  the  most  extensive.  At  the  AEC's  Los  Alamos 
Scientific  Laboratory,  techniques  for  fracturing  hot  rock  at  deep  levels 
are  being  investigated.  It  is  hoped  that  s,0me  of  the  heat  flowing  out- 
ward ||om  the  earth's  core  may  be  captured  by  introducing  water 
into  a^^ieejl  fissure  and  then  drawing  off  hot  water  at  the  surface. 
PoterfiiUl  environmental  problems  associated  with  this  technique  have'^ 
not  yet  bjeen  identified. 

Thei^'^deral  budget  for  R&D  in  geotherinfd  energy  has  climbed 
from  $4.4  million  in  1973  to  $10.9  million  in  1974  to  $44.7  million 
requested  for  1975  (Table  1),'  a  reflection  of  die  promise  felt  to  lie 
in  energy  from  the  earth's  heat.^* 

Conunercial  use  of  geothermal  steam  was  accelerated  in  the  past 
year  by  leasing  >Fedefcl  lan^s  under  the  Geothermal  Steam  Act  of 
1970.^^  The  Department  of  the  Interior  completed  its  enviromnental 
assessment  of  the  geothermal  leading  program  in  Octobe'r  1973  and 
held  four  lease  sales  of  known  geothermal  areas  underlying  Federal 
lands  ih  California  and  Oregon  between  Jtouary  and  June. 

Solar  Energy---^Both  the  economic  and  technical  viability  of  solar 
energy  movetTstrongly  ahead  during  the  past  year.  The  environ- 
mental benefits  of  capturing  the  sun's  energy  have  been  recognized 
for  some  time ;  with  much  higher  prices  of  oil,  the  economic  differen- 
tial between  soiar  heating  and  cooling  systems'  and  conventional 
fossil  fuel  systerfis  was  markedly  redpced.  Technological  progress  was 
enhanced  through  new  developments  supportedaby  both  the  Federal 
Government  and  private  industry.  "      -  • 

Federal  R&D  fundingHi^r  solar  energy  has  increased  from  $4 
milUon  in  1973  to  $13.8  milUon  In  1974  (Table  1)  ar^d  to  $50 
million^  requested  in  1975.°*^  During  the  coming  year,  the  National 
Science  Foundation's  solar  program  will  be  moving  from  the  program 
definitiofi  phase  to  vigorous  funding  of  proof-of-concept  projects, 
especially  in  solar  space  heating  and  cooling  and  hot  water  heating. 
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This  experiinental  hous^  was  built  to  test  a  variety  of  solar  energy  techniques. 

Fusion  Ener^ — ^Although  the  feasibility  of  controlled  thcrmo- 
nuclear  fiision  reactors  remains  to  be  fully  determined,  important  ^ 
progress  toward  that  first  critical  milestone  was  made  during  the  past 
year.  Magnetic  confinement  fusion  plasma  experiments  have  con- 
tinued to  verify  that  physical  scaling  law^  are  valid  under  conditions 
approaching  those  required  to  demonstrate  scientific  feasibility  and 
tha1|  methods  such  as  neutral  beam  injection  are  probably  suitable 
for  heating  the  plasma  to  the  ignition  temperature.  Several  larger 
magnetic  confinement  fusion  experimental  facilities  are  under  con« 
struction  to  further  the  advance  toward  demonstration.  In  other 
^periments  during  the  past  year,  for  the  first  time  in  the  United 
States  (and  perhaps  the  world) ,  laser-triggered  fusion  reactions  were 
achieved  with  the  production  of  very  small  numbers  of  high  energy 
neutrons. 

As  shown  in  Table  1,  Federal  func^ng  of  fusion  power  research  has 
increased  from  $74.8  million  in  1973  to  $101.1  million  in  1974  to 
$168.6  million  requested  ip  1975.*^^ 
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In  1972,  coal  provided  about  17  percent  of  U.S.  energy  needs. 
While  the  quantity  of  co.al  produced  in  the  United  States  today  is 
about  the  same  as  25  years  ago  (about  600  million  tons  per  year,  of 
which  60  million  tons  is  for  export^ ,  the  percentage  of  national  energy 
supply  met  by  coal  dropped  from  38  percent  in  1950  to  22.6  percent 
in  1970.  But  coal  is  our  most  abundant  fossil  fuel.  The  Department  of 
the  Interior  estimates  that  we  have  reserves  of  200  to  250  billion  tons 
and  a  resource  base  of  over  3  trillion  tons.°^  Success  of  Project 
Independence  depends  largely  on  the  ability  to  use  massive  quantities, 
of  coal  in  place  of  imported  oil.  This  may  require  expanding  U.S. 
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coal  production  and  use  to  1.2  to  1.8  billion  tons  per  year  by  1985.  To 
accomplish  this,  major  problems — many  of  which  are  enviromuen- 
tal — will  have  to  be  overcome. 

A  nuniber  of  developments  v/ithin  the  past  year  affected  coal  use 
and  Its  impatft'  on  the  environment.  Thece  will  be  examined  by  first 
considering  those  developments  influencing  coal  use  during  the 
1980'5  and  beyond  and  then  by  concentrating  on  those  affecting  its 
expanded  use  at  the  present  time. 

Research  and  Development — The  President's  energy  R&D  pro- 
gram proposed  that  $3.5  billion  be  spent  on  coal  programs  over  the 
next  5  years.  The  budget  for  FY  1975  proposed  $426.7  niillion  for 
coal  research  and  development,  an  increase  of  $262  million  or  160 
percent  over  the  previl)us  year.^^  (See  Table  1.)  The  objectives  of  the 
Federal  coal  R&D  programs  are  twofold :  to  be  able  to  mine  increased 
quantities  of  coal  at  acceptable  social,  environmental,  and  economic 
costs,  sind  to  provide  the  technical  capability  for  producing  coal- 
derived  fuels  in  whatever  form  or  quantity  needed  by  the  market 
place. 

To  achieve*  the  objective  of  acceptable  mining  techniques,  sig- 
nificantly expanded,  programs  in  underground  and  surface  mining 
R&D  have  been  initiated  by  the  Department  of  the  Interior.  Currently 
about  half  of  thS  coal  is  produced  by  underground  mining  and  half 
by  surface  mining,  with  surface  mining  growing  rapidly.  New  tech- 
.  niques  for  underground  mining  may  allow  the  safe  and  economical 
extraction  of  the  Nation's  vastly  more  abimdant  deep  coal  resources. 
New  techniques  for  reclaiming  and  revegetating  strip-mined  lands 
may  avert  many  of  the  environmental  impacts  of  surface  mining. 

Development  of  pro^cesses  to  produce  coal-derived  synthetic  fuels 
would  result  in  an  equally  important  environmental  benefit — removal 
of  the  ash  and  much  of  the  sulfur  from  the  coal,  resulting  in  signifi- 
cantly reduced  air  pollution  from  combustion.  R&D  programs  on 
liquefaction  and  gasification  of  coal  have  been  significantly  ex- 
panded by  the  Interior  Department  vinthin  the  prast  year.  Gasification 
processes  are  being  developed  which  would  produce  either  a  high- 
'  heat-content  pipeline-quality  substitute  for  natural  gas  or  a  low-heat 
synthetic  fuel  for  utility  boilers.  Fuel  processing  and  use  are  not  with- 
out environmental  problems,  in  particular  emissions  of  air  and  water 
pollutants,  and  these  problems  must  be  solved  during  the  R&D  phase. 

Two  technologies  for  reducing  air  pollution  from  coal  combustion 
are  being  improved  for  application  in  the  nearer  term.  Advanced 
stack  gas  cleaning  processes  are  being  developed  by  EPA  in  order  to 
improve  performance  and  reduce  the  cost  and  waste  disposal  prob- 
lems associated  with  current  scrubbing  systems.  Direct  combustion 
processes  using  fluidized  bed  boilers  are  being  jointly  developed  by 
EPA  and  the  Interior  Department.  These  two  technologies  could  find 
appliqations  in  the  late  1970's,  well  before  significant  quantities  of 
synthetic  fuels  become  available. 
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Federal  Coal  Leasing — ^The  Federal  Government  oiyns  about  40 
percent  of  U.S.  coal  reserves!  primarily  in  the  West,  tow  in  sulfur 
content,  these  western  coal  reserves  have  become  increasingly  desir- 
able  due  to  the  requirements  of  the  Glean  Air  Act,  the  ease  of  their  re- 
covery by  strip  mining,  and  fewer  labor  difficulties.  In  May  1971,  the 
Interior  Department  declared  a  moratorium  on  coal  leasing  until  a 
long-range  leasing  policy  could  be  developed  and  a  programmatic 
environment^il  impact  statement  filed.^*  Aside  from  short-term  leas- 
ing allowed  in  February  1973  to  maimain  existing  operations  and 
supply  current  markets,  no  new  coaHeases  have  been  issued.  In  May 
1974,  the  Interior  Department  issued  a  ^aft  EIS  on  the  coal  leasing 
program.  The  Department  stated  that  it^lanned  to  make  a  decision 
during  1974  on  whether  to  begin  issuing  competUive  coal  leases  in 
fiscal  ^^T*  1975  in  areas  that  have  the  most  workable  coal  seams  and 
the  least  risk  of  environmental  damage.^^ 

The  EIS  is  part  of  a  larger  new  effort  within  the  Federal  Govern- 
ment to  develop  a  comprehensive  long-range  coal  policy.  In  March 
1974,  an  interagency  coal  ^ask  force,  representing  all  Federal  de- 
partments and  agencies  with  coal-related  responsibilities^  was  estab- 
lished to  develop  a  coordinated  Federal  coal  policy,  including  leasing 
policy.  The  Interior  Department  plans  to  issue  an  iiB^rim  report  on 
the  Northern  Great  Plains  Resource  Program  study.  The  report  will 
describe  the  potential  social,  economic,  and  environmental  impacts  ' 
of  development  of  the^PjIorthern  Great  l^lfins'  vast  strippable  reserves 
of  coal,,  of  which  the  Federal  Governme^it  owns  about  80  percent.^* 

Opinion  on  expanding  Federal  coal  leasing,  however,  is  not  uni- 
form. Two  independent  studies  released  ^n  spring  1974  maintain  that 
there  is  no  need  tp  rush  to  award  neW' coal  leases.  BotK^the  Ford  / 
Foundation's  Energy  Policy  Project    and  the  Council  on  Economic  « 
Priorities'^  said  that  less  than  10  percent  of  existing  coal  leases  are 


Surface  mining  in  the  West,  where  the  Federal  Government  owns  about  80 
percent  of  the  reserves. 
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currently  being  mined  and  that,  because  the  leasing  laws  have  no 
mandatory  production  requirements,  many  leases  have  oimply  been 
held  for  speculationr  In  light  of  the  large  number  of  these  undevel- 
oped coal  lea'«?s,  the  reports  recommended  reasse^ment  of  Interior's 
proposed  leasing  policy. 

Surface  Mining — The  most  visible  environmental  impact  of  coal 
production  is  strip-mined  lands.  Early  in  1973,  the  President 
propo:ed  the  Mined  Area  Protection  Act  to  establish  reclamation 
performance  standards  for  both  surface'and  underground  mining.  In 
October  1973,  the  Senate  passed  a  bill  which  would  place  very  strin- 
gent controls  on  eoal  strip  mining.^®  This  bill  not  only  would  require 
restoration  of  strip-mined  land  to  its  approxima'te  original  contour  but 
would  also  preclude  the  mining  of  substantial  amounts  of  Federal 
coal  in  the  West.  In  July  1974;  the  House  of  Representatives  also 
passed  strip-mining  legislation  with  reclamation  provisions  similar  to 
those  in  the  Senate  bill.'^^  In  August,  -the  Administration  expressed 
satisfaction  that  legislation^  to  control  the  abuses  of  strip  mining 
had  passed  both  Houses  of  Congress  and  the  hope  that  a  workable 
compromise,  establishing  stiict  environmental  control  without  pro- 
hibitive coal  production  losses,  could  be  developed  by  the  conference 
committee.  \  '  < 

Water  shortages  threaten  to  become  the  largest  problem  fadng 
western  sutface  mining..^  May  1974  report  of  the  National  Academy 
of  Sciences  (NAS)  warned  tha*t  it  is  doubtful-that  some  western  lands 
can  be  rehabilitated  if  they  are  mined.^^  Because  successful  revegeta- 
tion  in  areas  where  rainfall  is  less 'than  10  inches  per  year  may.be 
impossible  withot^t  proper  management  ahd  major  sustained  inputs 
of  irrigation  water  and  fertilizer,  the  study  concluded  that  meeting 
the  requirement  of  restoration  of  the  land  to  its  original  condition 
will  be  f^r  more  difficult  in  the  West  than  in  the  East.  In  addition, 
the  NAS  report  concluded  that  the  arid  climate  of  the  West  may  also 
block  large-scale  conversion  plants  to  create  synthetic  fuels  from  coal. 
Gasification  plants  are  highly  water-intensive  and  may  create  an 
impossible  drain  on  scarce  western  water  resources.  In  addition  to  the 
shortage  of  water,  other  environmental  concerns  are  the  secondary 
developmental  Impacts  stemming  from  the  influx  of  new  workers  and 
potential  deterioration  of  air  quality  due  to  mine  mouth  poWer  and 
gasification  plants. 

Impact  on  Air  Quality— The  use  of  increasing  quantities  of  coal  also 
has  important  implications  for  the  emission  of  air  pollutants,  which 
are  discussed  in  the  following  section  on  air  quality- 


Air  Quality 

Last  year's  Annual  Report  discussed  progritss  in  implementing  the 
Clean  Air  Act  Amendments  of  1970  and  focus^  in  particular  on  the 
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emergence  of  indirect  or,  secondary  impacts  lof  air  pollution  control 
on  mban  transportation,  energy,  land  use,  and  the  economy.  During 
the  past  year,  as  a  result  of  the  Arab  oil  boycott,  the  primary  con- 
cern became  the  interrelationship  between  the  pursuit  of  clean  air 
and  the  provision  of  energy.  In  some  respects,  the  energy  crisis  was 
supportive  of  improved  air  quality ;  in  other  cajii^,  the  two  goals  were 
conflicting.  At  the  same  time,  the  need  to  provide  additional  flexi- 
bility under  the  law  became  compelling.  The  result  was  an  extensive 
debate.  In  March  1974,  EPA  transmitted  a  series  of  proposed  amend- 
ments to  the  Clean  Air  Act  to  the  Congress.  In  June  the  Energy 
Supply  and  Environmental  Coordination  Act  of  1974  was  signed 
int0  law.*^^ 


Rje^viewof  St^ncfards 

Under  the  1970  Amendments,  EPA  is  responsible  for  establishing 
national  standards  of  ambient  air  quality — ^primary  standards  to  pro- 
tect health,  and  secondary  standards  to  protect  the  public  welfare, 
specifically  property,  vegetation,  and  aesthetics.  In  April  1971,  EPA 
established  standards  for  major  air  pollutants — sulfur  dioxide  (SO2), 
particulate  matter,  carbon  monoxide  (CO),  hydrocarbons  (HC), 
nitrogeix  oxide  (NO,) ,  and  photochemical  oxidants.'*  , 

These  an>bient  air  standards  became  the  basis  for  the  development 
of  state  implementation  plans  by  mid- 1972.  Under  the  state  plans, 
poUutei^  are  required  to  install  control  technology  or  take  other 
steps  so  that  emissions  are  reduced  to  levels  which  will  permit  ambient 
air  quality  standards  to  be  achieved.  The  law  also  requires  that  new 
plants,  or  existing  plants  undergoing  major  modification,  meet  per- 
formance standards  achievable  through  the  use  of  best  demonstrated 
technology  for  reducing  emissions. 

As  implententation  of  the  Clean  Air  Act  has  gone  forward,  ques- 
tions have  been  raised  about  the  validity  of  the  levels  prescrife^in 
the  present  standards.  In  response,  two  separate  re-examinations  we^ 
undertaken  in  the  past  year.  In  one,  the  Senate  Public  Works  Com- 
mittee contracted  with  the  National  Academy  of  Sciences  (NAS) 
to  obtain  a  comprehensive  independent  evaluation  of  the  primary  or 
health  standards.'^  In  the  other,  the  Office  of  Management  and 
Budget  requested  the  Department  of  Health,  Education,  and  Welfare 
and  EPA  to  examine  e^isting^ scientific  information  on  the  health 
eflFectB  of  sulfur  oxide^!^  . 

The  questions  directed  to  the  National  Acadenry  reflected  a  broad 
range  pf  concerns.  Some.,major  questions  include  the  adequacy  of.the 
scientific  data  on  which  standards  are  based,  the  margin  of  safety 
built  into  existing  standards,  the  effects  of  allowable  pollutant  levels 
on  different  population  groups  (including  those  especially  susceptible 
as  well  as  normal  hiealthy  adults) ,  the  existence  or  nonexistence  of 
^Hhreshold  levels,'*  and  the  proportion  of  the  total  health  hazard  to 
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the  city  dweller  which  comes  from  aur  pollution.  In  the  intemn 
report  released  in  October  1973,  the  N AS  found  that  existing  health 
effects  data  present  "no  compelling  basis  for  a  change  in  the  present 
standardn.**^!!  avoidance  of  "any  adverse  physiological  change"  is  the 
criterion,  preliminary  information  suggested  that  present  standards 
provide  a  "modest^'  safety  factor.^" 

The  study  by  HEW  addressed  many  of  the  same  questions  for  sul- 
fur oxides.  The  conclusion— that  "there  is  ...  no  basis  for  relaxa- 
tion of  the  present  standards  for  sulfur  oxides  at  this  time" — was  tlie 
same.  The  study  emphasized  that  SO2  alone  is  of  relatively  low  toxic- 
ity. Danger  to  health  ^frises  when  SO2  is  converted  into  sulfuric  acid 
or  sulfates  by  sunlight,  photochemical  oxidants,  or  the  catalytic  effect 
of  certain  particulates  in  the  air*  Since  these  processes  oxo  not  fully 
understood,  and  since  epidemiological  studies  of  health  effects  (par- 
ticularly from  low  levels  of  pollution)  are  still  Incomplete,  tlie  study 
concluded  that  "further  scientific  information  will  be  required  to 
either  validate  the  present  standards  or  justify  alteration  in  these 
standards 

In  response  to  tiie  need  for  more  precise  hoalth  effects  information, 
the  Federal  budget  for  FY  1975  requested  about  $20  million  in  addi- 
tional funds  for  health  effects  research. 


Energy  and  Air  Quality 

The  major  issues  of  the  past  year  were  related  to  the, interactions 
between  the  nteed  for  energy  and  the  pursuit  of  cleaner  air.  Fuel  com- 
^bustion  at  stationary  sources  (including  power  plants,  factories,  and* 
residential  and  commercial  heating)  is  responsible  for  almost  80  per- 
cent of  sulfur  oxide  emissions  and  over  25  percent  of  particulate  emis- 
sions. Automobiles  and  other  forma  bf  transportation  con  tribute -over 
75  percent  of  carbon  monoxide  and  over  50  percent  of  nitrogen 
oxides. Hence  energy  policy  and  air  pollution  policy  are  inseparably 
related. 

The  major  threat  to  health  from  stationary  sources  stems  from 
sulfur  oxide  emissions.  In  last  year's  report,  we  pointed  out  that  many 
states  had  chosen  to  control  SO2  emissions  by  regulating  the  maxi- 
mum sulfur  content  of  oil  or  ^coal  allowed  to  be  burned,  but  that 
domestic  supplies  of  low-sulfur  oil  and  coal  were  inadequate  to  meet 
the  demand  established  by  the  state  implementation  plans.  The  Arab 
boycott  brought  this  dilemma  to  a  head  and  raised  both  an  immediate 
and  a  long-range  problem.  The  immediate  problem  was  to  cope  with 
the  boycott  in  a  rapid  and  responsive  manner  and  still  protect  public 
health.  The  long-range  problem  was  to  devise  a  policy  to  permit 
greater  use  of  domestic  coal  and  still  achieve  and  maintain  ambient 
air  quality  standards. 

The  Arab  Boycott — The  region  most  affected  by  the  boycott  was. 
New  England  and  the  Middle  Atlantic  states.  The  common  approach 

f  ■ 

118 

•  '     14  V  '  " 


The  Ipng-rswigc  problem  is  to  deviie  »  policy  to  permit  greater  use  of  domestic 
coal  and  still  achieve  and  maintain  ambient  air  quality  standards. 


to  comply  with  SO2  emission  limits  in  these  states  was  the  utilization 
of  low-sulfur  fuel.  Compliance  using  this  approach  in  the  New  York 
City  and  Philadelphia  areas  required  use  of  0.3  percent  sulfur  fuel;  in 
Cpnnecticut  and  the  Boston  area  0.5  percent  sulfur  fuel  was  needed; 
and  in  Rhode  Island,  Maryland,  and  the  remainder  of  New  Jei^y 
1.0  percent  sulfur  was  necessary.^^  Prior  to  the  boycott,  25  to  30  per- 
cent of  the  residual  oil  consumed  in  these  states  was  imported  from 
the  Middle  East ;  most  of  the  imports  were  low  sulfur. 

During  the  summer  of  1973,  EPA  developed  contingency  plans^ 
with  special  attention  to  the  vyinter  heating  oil  situation.  On  Octo- 
ber 15,  5  days  before  the  Saudi  Arabian  oil  cutoff,  EPA  took  two 
actions  within  the  framework  of  the  Clean  Air  Act  to  provide  the 
flexibility  in  environmentol  regulations  necessary  to  meet  a  possible 
winter  crisis.^^  First,  it  issued  guidance  to  14  states  that  are  dependent 
primarily  on  oi|  for  their  fuel  needs,  instituting  an  expedited  proce- 
dure to  pro\ddtfshort-term  variances  from  sulfur  content  regulations 
'for  power  plants  and  other  large  oil  burning  facilities.  Second,  it  iden- 
tified power  plants  presently  burning  oil  that  CQuld,  with  less  sub- 
stantial environmental  risk,  convert  to  coal.  The  objective  was  to 
establish  a  regulatory  framework  capable  of  meeting  a  potential 
winter  crisis  while  at  the  same  time  maximizing  the  possibility  of 
reaching  the  Clean  Air  Act's  1975  target  date  for  the  attaiimient  of 
health  related  air  quality  standards.  A  further  objective  was  to  en- 
courage utilities  and  oil  and  coal  supplier  to  allocate  low-sulfur  coal 
and  oil  to  areas  of  greatest  environmental  need.  On  J^^ovember  7, 
1973,^  EPA  approved  the  first  emergency  variance  request  by  a  fuel 
oil  supplier  in  New  York  State.^"  -  . 

Some  states  chose  to  grant  statewide  variances,  others  granted 
waivers  on  a  6ase-by-case  basis.  In  addition,  a  number  of  variances 
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permitted  individual  power  plants  to  convert  from  oil  td  coal.  Table  3 
summarizes  the  oil  variances  that  were  granted  and  Table  4  the  oil- 
to-coal  conversion  waivers.  / 

*  Based  on  an  analysis  undertaken  for  CEQ,  most  of  the  variances 
were  needejl  at  one  point  or  another  during  the  winter.  But  as  a  result 
of  efforts  by  suppliers,  consumei*,  and  air  pollution  authorities  and  a» 
mild  winter,  the  use  of  high-sulfur  oil.\yas  minunized  in  high  priorityl 
urbdn  areas.  In  New  Y|»rk  City,  for  example.  Consolidated  EdisW 
was  granted  a  variance^  bum  up  to  3  percent  sulfur  fuel  oil,  but^^ 
fuel  oil  it  actually  J^med  during  February  and  March  aver^^ed 
roughly  0.5  percent  sulfur  by  weight.  The  experience  in  Boston  and 
^Philadelphia'^  was  similar.  The  average  sulfur  <^i>tent  of  the  fuels 
biamed'by  Boston  Edison  and  Philadelphia  Electric  was  roughly  0.65 
percent  arid  0.8  percent  compared  with  the  variance  specification  of 
2.6  pci cent  and  1.25  percent  respectively  .  . 

,  The  Federal  Energy  Office  (rEO)  and  EPA  developed  a  prelimi- 
nary list  of  26  power  plants  which  ipparent^Jy  could  be  converted 
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Residual  Oil  Variances,  Winter  1973-74 


Requested 

Approved 

jf  » 

Denied 

Under 
review 

Region  1 

.  1 

1 

0 

0 

H^ew  Hampshire* 

1 

1 

0 

0 

Vermont » 

1 

0 

1 

Cdnnectlcut  ^ 

2 

1 

1 

0 

Rhode  Island  * 

2 

2 

0 

0 

Massachusetts  ^ 

4 

4 

0 

0 

11  ^ 

9 

1 

1 

Region  It 

New  York 

6 

6 

0 

0 

New  Jersey » 

1 

1 

0 

0 

7 

7 

0 

0 

Region  III 

Pcn-r/lvania 

29 

25 

4 

0 

Maryland 

,  8 

7 

1 

District  of  Columbia 

Delaware  " 

16 

*  14 

2 

0 

Virginia 

8 

0 

8 

V\^stVirOinia 

Regions  IV-X 
Total 

61 

t 

39 

46 

2 

7 

1 

a 

-  36 

lit 

64. 

9 

45 

}  Maine  granted  a  variance  to  burn  high-sulfur  oil  in  Metropolitan  Portland. 
1  Statewide  variances. 

1  Rhode  Island  granted  a  variance  to  burn  high<sulfur  oil  in  all  areas  oexcept  Metro- 
politan Providence. 

f> 

^   Source:  Energy  and  Environmental  Analysts.  Inc.  * 
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Oii-to-Coal  Conversion  Variaaces,  Winter  1973-74  ^ 


Requesitcd 

Approved 

Denied 

Under 
review 

Region  1 

Maine » 

1 

0 

0 

1 

Connecticut  ^ 

2 

2 

0 

0 

Rhode  Island 

1 

^  1 

0 

Q 

Massachusetts 

4 

3 

0 

I 

8 

€ 

0 

2 

Region  11 

New  Yoi^k 

3 

2 

6 

1 

New  Jersey 

5 

4 

1 

0 

8< 

6 

1' 

X 

nsglonslll-X 

North  Carolina 

1 

0 

.  Total 

17 

13'^ 

i 

3 

1  Includes  only  formal  variance  requests. 
Source:  Energy  and  Environmental  Analysis,  Ina 


quickly  to  coal  generation  with  minimal  difficulties.  These  plants  had 
the  potential  to  save  approximately  200,000  barrels  per  day  of  oil  and 
appeared  to  be  convertible  "on  a  shor>term  bsisis  under  current 
Cleafi  Air  Act  authprities  with  the  least  adverse  environmental  ef- 
fects. As  of  March  1974,  8  of  these  26  plants  as  well  as  3  others  had 
converted ,  from  oil  to  coal.  These  conversions  represented  an  oil 
saviiig  of  60,000  barrels  per  day. 
^  ^  These  efforts  during  the  Arab.boycott  were  highly  successful  in 
protecting  ^he  environment  in  the  face  of  considerable  uncertainty 
about  possible  energy  conditions.  With  the  enactment  of  the  Energy 
Supply  and  Coordination  Act  of  1974,  EPA  was  granted  broader 
authority  to  temporarily  suspend  fuel  or  emission  limita|i^ns,  should 
a  similar  emergency  develop  in  th^  future.  ' 
.  #  ' 

Use  of  Coal — For  the  longer  term,  the  Arab  boycott-  made  clear 
that  the  United  States  must  move  towards  the  capability  of  self- 
sufficiency  in  energy.  This  capability,  in  turn,  would  require  greater 

(/"future  us^  of  coal  with  both  low  and  high  sulfur  content.  The  policy 
problem  was  to  permit  increased  use  of  coal  without  violating 
ambient  air  quality  standards,  c 

In  large  measure  this  was  not  a  new  issue;  last  year's  Annual 
Report  discussed  the  shortage  of  -  clean  fuels  and  the  impossibility 

.  of  having  stack  gas  cleaning  technology  fully  operational  in  more 
than  a  few  of  the  power  plants  requiring  major  SGg  reductions  until 
after  the  statutory  deadlines  in  the  1975-77  period.  But 'the  fact  that 
th^deadlines/  were  drawing  near,  in  combination  with  the  desire  to 
use  more  coail,.^ve  the  problem  an  added  urgency. 
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•  Studies  conducted  hy  EPA^  FEA,  and  the  Bureau  of  Mines  during 
the  past  year  all  concluded,  to  varying  degrees,  that  there  will  be 

"  insufficient  supplies 'of  low-sulfur  coal  to  meet  clean  air  standards 

without  employing  scrubbeir  technology  or  use  of  intermittent  c<:g^- 
trol  systems.^^  For  1975,  the  three  studies  were  in  substantial  ag^e- 
ment  that  the  "clean  fuel"  deficit  would  approximate  one-third  of 
expected  U.S.  coal^production  or  200-243  million  tons.  For  the  1975->  ' 
BO  period,  however,  the  conclusions  differed  as  a  result  of  differing- 
assumptions  about  geographical  redistribution  of  coal,  industrial  and 
commercial  coal  demand,  and  supplies  of  low-sulfur  coal  and  scrub-^ 
hers.  The  Bureau  of  Mines  forecast  that  the  low-sulfur  coal  deficit 
would  increase  to  275  million  tons  in  1980  and  that,  even  with  m-  « 
stallation  of  scrubbers,  issuance  of  limited  variances,  and  redistribu->* 
tion  of  coal  supplies  among  air  quality  control  regions,  the  clean 
fuel  deficit  would  be-190  million  tons  in  that  year.  EPA  in  contrast 
concluded  that  ambient  standards  could  be  achieved  by  1980  through 
increased  production  of  low-sidfur  coal,  installation  of  scrubbers,  and 
geographical  redistributid&  of  cOal.  The  FEA  study  forecast  a  1980' 
deficit  of  100  million  tons.  ?  »  , 

Against  this  background  of  a  potential  deficit  in  clean  fuels,  four 
issues  dominated  attention  over  the  past  year:  stack  gas  scrubbers,  > 

^  j  intermittent  controls,  coal  conversion,  and  geographical  redistribution 

'  of^clean  fuels.  High  poinf^I^iie  in  March  when  the  Administration 
su'bmitted  proposed  amendments  to  the  Clean  Air  Act  and  in  June 
^  ^         when  tne  Energy  Supply  and  Environmental  Coordination.  Act  of 
1974wasWacted. 

Stack  Gas  Scrubbers — The  adequacy  of  flue  gas  (Jesulfurization 
systems,  known  as  stack  gas  scrubbers,  is  one  point  of  controversy. 
This  technology  permits  high-  or  medium-sulfur  f uel^  to  be  burned 
with  removal  of  the  sulfur  after  combustion  but  before  emission  to  the 
atmosphere.  In  1971,  EPA  concluded  that  this  technology  was  suf- 
ficiently advanced  to  be  applied  to  rpajor  fuel-burning  installations. 
Subsequently,  a  number  of  oil-burning  power  plants  in  Japan  aS 
well  as  tl^fiUnited  States  installed  and  operated  such  systems.  But  a 
large  fracS|^of  the  U.S.  utility  industry  holds  that  scrubber  tech- 
nology is  not  sufficiently  developed  and  is  resisting  a  commitment 
to  this  technology. 

n  In  October  1973,  EPA  conducted  hearings  to  assess  the  situation. 
Utility  representatives  testified  that  stack  gas  cleaning  was  unreliable 
and  costly  and  created  difficult  sltidge  disposal  problems.  The  EPA 
hearing  panel  concluded,  however,  that  the  reliability  had  been  suf- 
ficiendy  d^^nstrated  on  full-scale  units  to  warrant  widespread  . 
commitment  by  the  electric  utility  industry.^* 

In  March,  the  Kentucky  Public  Service  Commission  permitted  the 
Louisville  Ga^and  Electric  Company,  one  of  the  leader^  in  the  United 
States  in  developing,  demonstrating,  and  successfully  operating  a 
scrubber  system,  to  install  only  two  of  four  requested  scrubbers  on 
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the  grounds  that  scrubber  reliability  and  effectiveness  had  not  yet 
been  demonstrated.^^  The  EPA  Administrator  interver^ed  and  re- 
quested a  rehearing,  contending  that  the  case  had  national  sigtdfi- 
cance  because  other  utilities  could  use  the  Kentucky  example  as  justi- 
fication for  noncompliance  with  sulfur  dioxide  emission  requirements. 

In  April,  to  remove  a  disincentive  for  utilities  to  install  scrubbers, 
EPA  requested  state  public  utility  commissions  to  allow  an  auto- 
,  f  matic  pass-through  of  stack  gas  cleaning  R&D,  installation,  and  oper- 
'  ating  costs  similar  to  the  pass- through  now  allov/ed  by  many 
commissions  for  increased  costs  of  low-sulfur  fuel.  This  was  requested 
so  that  costs  would  be  equalized  for  these  two  methods  of  pollution 
control.  Although  many  of  the  automatic  pass-tliroughs  for  fuel  costs 
were  not  intended  to  accommodate  costs  of  pollution  control,  such 
orders  have  in  fact  made  the  use  of  scarce  low-sulfur  fuels  a  preferred 
control  alternative  to  installing  scrubbing  systems. 

I^)  J"ly>  EPA  issued  a  strategy  document  for  the  control  ofjBulfur 
oxides  from  electric  power  plants.  In  it,  EPA  recognized  that  very 
few  electric  utilities  have  adequate  experience  with  flue  gas  desulfur- 
ization  technology  at  this  time.  It  therefore  proposed  to  encourage 
early  installation  of  this  technology  on  at  least  one  facility  in  each 
appropriate  utility  system  in  order  to  obtain  experience  and  permit 
more  effective  application  to  subsequent  facilities.^^ 

Jntermittent  Controls — A  second  "Snd  related  point  of  "^contro- 
versy concerp  the  use  of  intermittent  control  systems — ^techniques 
*  which  disperse  and  dilute  pollutants  by  the  use  of  tall  stacks  and  vari- 
ous operating  practices,  including  a  switch  to  low-sulfur  fuels  during 
inversions  and  other  unfavorable  meteorological  conditions.  Many 
utilities  and  several  Federal  agencies  believe  that  intermittent  con- 
trols, when  used  properly,  can  meet  present  ambient  air  standards  in 
a  way  which  is  less  expensive,  uses  less  energy,  results  in  less  solid 
wastes,  and  could  encourage  the  opening  of  new  coal  mines.  Although 

— "    EPArhas-atrthorizedr4ntefmittent^nti^^^  it^op-  

poses 'their  permanent  use.  EPA  believes  that  sulfates  formed  from 
SO3  emissions  are  causing  public  health  problems,  that  permanent 
controls  to  prevent  sulfur  emissions  therefore  may  be  necessaiy  in  the 
future  to  protect  public  health,  and  that  the  costs  of  control  could  be 
greater  in  the  long  run  should  new  requirements  to  control  sulfates 
force  expensive  retrofits. 

The  substantive  issue  related  to  intermittent  control  systems  was 
clbuded  by  the  question  of  whether  its  permanent  use  is  authorized 
under  the  Clean  Air  Act.  In  February,  the  Fifth  Circuit  Court  ruled 
that  dispersion  techniques  such  as  intermittent  control  systems  are 
acceptable  only  if  permanent' controls  are  not  a'chievajile  or  feasible.®^ 
In  March,  an  amendment  to  permit  indefinite  use  of  intermittent  con- 
trol systems  was  transmitted  to  the  Congress  by  EPA  but  not  supf 
ported  by  it.  The  Congress  did  not  hold  hearings  on  the  proposal. 
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Conversion  to"  Coal— One  approach  to  reducing  oil  imports  is  to  ^ 
require  power  plants  and  industrial  plants  to  switch  from  oil  or 
natural  gas  to  coal.  In  November,  the  President  proposed  legislation 
to  effect  this.°^,The  emergency  energy  legislation  considered  by  the 
Congr^s  during  the  winter  contained  differing  authority,  criteria, 
and  ptocedures  for  such  conversions.  With  the  enactment  of  the 
Energy  Supply  and  Environmental  Coordination  Act  in  June,  sharply 
limited  authority  for  conversion  to  coal  became  law.  ^ 

The  new  law  provides  that  the  FEA  must  prohibit  power  plants 
(and  may  prohibit  other  major  fuel-burning  installations)  from 
using  oil  or  gas  if  (1)  conversion  is  practicable,  (2)  coal  will  be 
available,  and  (3)  reliaMity  of  electric  power  plants  will  not  be  im- 
paired. However,  an  FEA  order  to  undertake  such  a  conversion  will 
not  becorf^p  effective  ufttil  EPA  determines  that  the  source  can  com- 
ply with  EPA-imposed  pollution  requirements.  Specifically,  if  the 
source  is  located  in  an  air  quality  control  region  in  which  the  primary 
national  ambient  air  quality  standard  for  a  pollutant  i's  not  being 
met,  the  emission-limiting  regulations  of  the  applicable  state  imple- 
nnentation  plan  must  be  complied  with.  'In  other  air  quality  control 
regions,  EPA  must  specify  requirements  to  assure  that  primary  am- 
bient air  quality  standards  are  not  violated.  In  all  cases,  a  source  is 
not  to  proceed  to  convert  to  coal  until  EPA  approves  a  schedule 
imder  which,  the  source  must  coniply  with  emission  requirements  as 
soon  as  practicable  but  no  later  than  January  1,  1979.^^  FEA  is  re- 
quired to  comply  with  the  provisions  of  NEPA  for  any  prohibitions 
lasting  longer  than  1  year.      .  ' 

Geographical  Redistribution  of  Clean  Fiiels — ^The  overall  na- 
tional shortage  of  clean  fuels  is  aggravated^cause  some  states  have 
established  SO2  emission  limitations  on  a  starewide  basis,  meaning 
that  undeveloped  areas  already  meeting  both  primary  and  secondary 
standards  are  also  required  to  mt  low-sulfur  fuels.  In  addition,  some 
states  have  established  emission  limitations  more  stringent  than  those 
necessary  to  meet-  national-ambient  standards^To^btain^^more 
.optimal  use  of  these  fuels,  EPA  has  since  1972  been  encouraging 
states  to  postpone  low-sulfur  fuel  requirements  where  they  are  not 
needed  to  meet  national  ambient  air  quality  standards.  This  action 
would  allow  the  scarce  low-sulfur  fuels  to  be  used  in  other  areas  where 
they  are  needed  to  meet  standards.  " 

In  March,  EPA  proposed  an  amendment  to  permit  extension  (for 
purposes  of  Federal  enforcfoment)  of  deadlines  for  meeting  limita- 
tions more  stringent  than  needed  to  meet  primary  standards.  The 
Energy  Supply  and  Environmental  Coordination  Act  took  ^  different 
and  less  forceful  approach.^*^  It  directed  EPA  to  review  each  state's 
implementation  plan  and  report  to  the  state  on  whether, the  ptan  can 
be  revised  with  respect  to  stationary  sources  without  interfering  with 
attainment  and  maintenance  of  national  air  quality  standards.  If 
the  state  then,  chooses  to  revise  its  plan,  EPA  is  directed  to  approve 


124 


the  revisions.  Whether  the  states  will  take  action  is  not  yet  clear. 
If  they  do  not  act,  this  opportunity  for  reducing  the  clean  fuels  deficit 
,  vAll  be  lost. 

.  ) 

Automobile  Emissions 

The  energy  crisis  also  raised  issues'  concerning  the  control  of  pol- 
lution from  automobiles. 

The  1970  Amendments  to  the  Clean  Air  Aict  required  by  1975  a  90 
^  percent  reduction  in  HG  and  GO  emissions  below  the  allowable  emis- 
sion level  of  1970  cars,  and  by  1976  a  90  percent  reduction  in  NOx 
emissions  below  the  average  level  of  1971  model  year  cars  sold  out- 
side Galifomia.  The  Act  provided  that  EPA  could,  if  technology  were-^^ 
not  available  and  if  other  criteria  were  met^  extend  the  deadlines 
J,  for  1  year  each.  In  April  1973,  the  Administrator  grafted  an  exten- 
sion for  the  1975  statutory  standards  and  imposed  less  stringent  in- 
terim standards  in$1tad.°*  Tatile  5  compares  emission  limits  under 
the  various  Federal  sttmdards  since  1968. 

In  order  to  meet  the  90  piercent  control  levels  within  the  time 
allowed,  U.S.  automakers  in  the  early  1970's  settled  on  one  basic 
approach  to  cleaning  up  their  engines — catalysts.  They  decided  that 
from  their  standpoint -catalyst  technology  represented  the  only  ap- 
proach which  had  a  high  probability  of  reducing  emissions  to  the 
required  levels  while  ^  the*^saliie  time  protecting  their  capital,  man- 
power, and  technical  invei^tments  in  the  conventional  internal  com- 
|>ustion  engine.  Others,  including  a  panel  of  the  National  Academy  of 
Sciences,  criticized  the  catalyst  approach  as  not  durable  and  not 
consistent  with  good  fuel  economy,  and  held  that  adoption  of  the 
.  stratified  charge  technology  was  a  preferable  near-term  approach.^^ 

Tabl»  5 

is* 

Automobile  Emissions,  1957--67.  and   under  Federal 
Standards,  197a.75 


[In  grams  par  mils]  i 


Hydro- 

Carbon 

— i  

Nitro(/en 

carbons 

monoxide 

oxides  3 

1957-^7  autQs.  averaged 

8.7 

87 

1970/71  Standards 

4.1 

34 

1972/73/74  Standards 

3.6 

28 

a3.1 

197S  Interim  standard 

United  States   '  . 

1.5 

15 

3  1 

California  " 

0.9 

9 

2.0 

Statutory  standard 

0.41 

3.4 

0.4 

'  All  values  are  expressed  In  terms  of  the  1975  Federal  emission  test  procedure. 
*The  NOx  standard  became  effective  with  the  1*973  models.  California's  NO, 
standard  of  2.0  grams  per  mile  became  effective  with  the  1974  models. 

Source:  Energy  and  Enviroflmeiitdl  Analysis.  Inc. 
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At  the  time  that  the  interim  standards  were  adopted,  the  Adminis- 
trator approved  special  standards  for  California  that  in  effect  would 
require  Ailierican  automakers  to  install  catalysts  in  most  1975  model 
cars  sold  in  that  state,  whereas  in  the  other  "49  states  it  would  have 
been  possible  to  meet  the  less  stringent  interim  standards,  on  mo5t 
caiB,  without  catalysts.  Hence  the  interim  standards  v/ere  expected 
to  result  in  a  phasing  in  of  the  catalyst  technology.  However,  Amer- 
ican automakers  subsequently  decided  to  install  catalysts  on  most  of 
their  1975  caira. 

*  In  the  summer  of  1973,  an  unexpected 'issue  arose  concerning  a 
potential  health  hazard  from  catalysts.  Gasoline  contains  small  quan- 
tities of  sulfur,  generally  on  the  order  of  0.01  percent  for  re^ar 
leaded  gasoline  and  0.02  for  premium  leaded  gasoline  and  unleaded 
gasoline. When  combusted  In  an  automobile  without  a  catalyst,  the 
sulfur  is  oxidized  and  teleased  primarily  as  SO2.  Becausj^  total  quan- 
tities of  SO2  frorn  all  cars  are  small  (in  the  range  of  j/percent  of  all 
SO2  in  the  air),  these  emissions  had  been  of  limit^  concern.  But 
new  data  indicated  that  catalysts  tend  to  convert  the  sulfur  into 
sulfates,  a  more  dangerous  form.  Since  these  sulfates  would  be  re- 
leased at  street  level,  there  would  be  a  potential  health  hazard  in 
areas  of  heavy  auto  traffic. 

After  careful  review  of  the  limited  and  conflicting  data,  EPA 
determined  that  the  maximum  amount  of  sulfates  which  would  be 
produced  from  the  19^  model  cars  would  be  insufficient  to  crearte 
a  health  hazard.  Nevertheless,  the  potential  seriousness  of  the  prob- 
lem warranted  further  intensive  study.  Accordingly,  EPA  decided  that 
the  best  course  was  to  allow  the  automakers  to  proceed  as  planned 
with  installation  of  catalysts  in  the  1975  model  year  cars  while  the 
necessary  data  were  collected  and  studied.  In  addition  to  seeking  a 
better  definition  of  the  possible  health  hazard  and  of  techniques  for 
reuucing  or  controlling  sulfur  emissions  in  the  vehicle  system  itself, 
the  study  would  exainine  the  costs  involved  in  removing  sulfur  from 
gasoline  during  the  refigiiigprocess.   _____ 

Auto  Fuel  Economy — With  the  initiation  of  the  Arab  embargo,  pub- 
lic attention  focused  on  fuel  economy  and  ways  to  conserve  gasoline. 
Average  fuel  ecoliomy  of  automobiles  had  been  decreasing  over  the 
last  10  years,  owing  to  exhaust  emission  controls,  increases  in  vehicle 
weight,  and  increased  use  of  power  accessories. 

According  to  data  from  a  report  by  EPA,^*  the  control  of  exhaust 
emissions  on  1973  model  cars  had  decreased  fuel  economy  on  a  sales 
weighted  average  basis  by  10  "percent  as  compared  to  precon trolled 
cars.  Anticipating  the  need  to  use  lead-free  (and  therefore  lower 
octane)  gasoline  on  catalyst-equipped  cars  (lead  had  been  shown 
to  poison  catalysts),  U.S.  automakers  began  to  lower  compression 
ratios  in  1971.  EPA  data  indicated  that  3.5  percent  of  the  loss  in 
fuel  economy  was  attributable  to  each  whole  number  drop  in  com- 
pression ratio.  The  use  of  retarded  spark  timing  to  control  HC 
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and  CO,  and  exhaust  gas  recirculation  (EGR)  to  control  NO,,  ac- 
.counted  for  the  remainder  of  the  fuel  economy  losses  due  to  emissions 
control.  Since  NO::  control  on  small  cacs  requires  little  or  no  EGR, 
the  leaning  out  of  fuel/air  ratios  on  small  caiu  tended  to  offset  the 
losses  in  fuel  economy  due  to  the  other  emission  control  techniques 
used.  Large  cars,  on  thi  other  hand,  showed  penalties  ranging 
from  1 4  to  1 8  percent.  \ 

Increased  weight  was  me  second  cause  of  reduced  fuel  economy. 
The  average  weight  of  the  cars  in  each  of  the  five  major  categories 
x)f  atitomobiles  has  increased  by  300  to  1,000  pound**  during  the  last 
12  years.  For  example,  the  intermediate  size  automobiles  of  1973 
weigh  the  same  as  the  standard  size  car  of  a  decade  earlier.  And  the 
effect  of  vehicle  weight  on  fuel  economy  is  dramatic;  a  5,000-pound 
luxury  car  gets  50  percent  le^s  fuel  economy  than  a  2,500-pound  Sub- 
compact.  This  penalty  due  to  weight  increases  was  in  part  off'set 
because  consumers  have  been  buying  larger  numbers  of  smaller  cars. 

"Pow^jr  options  also  decreased  fuel  economy.  The  sale  of^air  condi- 
tioning has  increased  ninefold  during  the  last  10  years.  Air  condi- 
tioners not  only  add  to  vehicle  weight  but  they  require  power  when 
in  operation  which  reduces  fuel  economy  by  from  9  to  20  percent. 
The  use  of  automatic  transmission  also  reduces  fuel  economy,  but  by 
a  smaller  amount. 

However,  the  fuel  economy  of  1975  models  does  not  look  entirely 
bleak.  Tests  of  prototype  vehicles  indicate  that  1975  cars  can  be 
expected  to  have  better  fuel  economy  than  1974  models  due  to  the  use 
of  the  catalytic  converter  rather  than  spark  retard^as  a  means  for  con-  ^ 
trolling  HC  and  CO  emissions.  The  use  of  the  catalyst  will  permit  the  \ 
engine  to  be  tuned  for  better  economy  rather  than  reduced  emissions, 
with  the  catalyst  oxidizing  the  unbumed  HC  and  CO  to  harmless 
CO2.  EPA  has  predicted  a  gain,  of  8  percent  for  1975  cars  over  1974 
models,  calculated  on  a  constant  sales  weighted  basis,  due  to  the 
change  in  emission  control  technology.^^  Automakers  plan  other 
cMngeslnlHeIfT975  models  which  are  also  expected  to  improve"^ 
mileage,  such  as  greater  production  of  smaller  models,  greater  use  of 
radial  tires,  emphasis  on  smaller  engines,  and  lower  axle  ratios.^ 

Nevertheless,  in  th8  context  of  the  energy  crisis,  the  need  for  even 
further  improvements  in  fuel  economy  was  judged  fo  be  paramount. 
Therefore,  in  his  January  1-974  energy  message  President  Nixon 
recommended  that  the  interim  1975  emission  standards  fpr  CO  and 
HC  be  extended  for  1976  and  1977,  and  that  the  NOx  standard  be 
fixed  at  3.1  grams  per  mile  for  the  same  2  years.  The  President  stated 
that  this  freeze  would  "permit  auto  manufacturers  to  concentrate 
greater  attention  on  improving  fuel  economy  .  .  .  without  signifi- 
cant effect  on  our  progress  in  improving  air  quality." 

The  Energy  Supply  and  Environmental  Coordination  Act  provided 
a  more  limited  extension.  For  HC  and  CO,  the  1975  interim  stand- 
ards  were  extended  for  1976;  for  1977  model  year  vehicles,  on  ap- 
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plication  from  an  automobile  manufacturer,  the  EPA  Administra- 
tor was  authorized  to  suspend  jhe  statutory  standard  and  prescribe 
interim  standards  for.  these  two  pollutants;  for  1978,  the  statutory 
standard  would  apply.  With  regard  to  NOs,  the  new  law  extended 
the  interim  standanJ  oP3.1  grams  per  mile  through  1976,  established 
a  standard  of  2.0  grams  per  mile  for  1977,  with  reversion  to  the  stat- 
utory standard  of  0.4  grams  per  mile  for  the  1978  model  year.°^ 

Transportation  Control  Plans— The  proponed  Clean  Air  Act 
Amendments  also  provided  a  procedure  for  extending  the  deadlines 
for  some  of  the  38  metropolitan  areas  now  implementing  tran&- 
portation  control  plans.  As  described  in  last  year's  Annual  Report, 
some  cities,  such  as  Los  Angeles  caimot  achieve  primary  standards  ^ 
by  1975-77  Vidthout  serious  social  or  economic  effects.  The  proposed 
amendment  would  permit  these  cities  to  obtain  deadline  extensions 
of  up  to  5  years  on  the  condition  that  all  additional  reasonable 
measures  are  implemented  during  the  period.  If  needed,  an  addi- 
tional 5-year  extension  could  be  granted,  although  EPA  expects 
that  only  a  few  cities,  such  as  Los  Angeles,  will  heed  it.  Congress 
has  yet  to  act  on  this  amendment. 

The  energy  crisis  had  the  effect  of  encouraging  transportation 
developmen|s  which  can  have  a  positive  impact  on  air  quality  in  the 
longer  run.  It  led  automakers  to  accelerate  their  work  on  the  stratified 
charge  engine,  light-weight  diesel  engine,  and  other  new  engine 
systems  which  carry  promise  for  improved  mileage  as[  well  a%  in- 
herently lower  pollution  emissions.  Just  as  important  ^Iras  the  new 
emphasis  on  mass  transit  and  car. pooling,  both  of  which  can  reduce 
vehicle  niiles  travelled  in  urban  areas.  Chapter  3  describes  some 
preliminary  data  on  reduced  pollutant  levels  during  the  winter 
months.  In  effect,  the  gasoline  shortage  in  those  months  had  some  of 
the  same  effects  on  transportation  patterns  in  urban  areas  that,  are 
intended  as  a  result  of  transportation  control  plans.  Although  auto 
ttsc  picked  op-agaif^^ncc  the  Arab-embargo  was  lifted^  ihe^engeF — 
term  imperatives  of  th**  energy  crisis  promised  to  lend'  support  for 
more  mass  transit,  smaller  and  more  efficient  automobiles,  and  new 
patterns  of  land  use,  which  together  would  reduce  future  emissions 
of  auto  pollutants  in  urban  areas. 

Effects  on  Land  Ose 

The  development  of  a  region  has  impact  on  the  quality  of  its  air, 
whether  from  hew  stationary  sources  such  as  factories  or  power  plants 
or  from  increased  automobilfe  traffic.  For  this  reason  among  others, 
the  Clean  Air  Act  requires  neW  plants  and  factories  to  meet  emis- 
sion standards  based  upon  the  best  available' demonstrated  control 
technology  and  processes.  During  the  past  year^  EPA  took  action  in 
response  to  court  decisions  in  two  additional  areas  bearing  on  the 
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relationship  between  air  quality  and  land  use :  indirect  cources  and 
significant  deterioration.  ,  ^  ^ 

Indirect  Sources^ — In  January  1973,  tHe  U.S.  Court  of  Appeals  for 
the  District  of  Coluiinbia  ordered  that  all  states  oubmit  revisions  of 
their  implementation  plans  to  provide  for  preconstruction  review  of 
indirect  sources  of  air  pollution — facilities  such  as  major  urban  road- 
ways, shopping  centers,  and  airports^  which  attract  large  numbers 
ol  vehicles  whose  emissions  might  violate  ambient  air  quality  stand- 
ards.^3  In  February  1974,  EPA  issued  final  regulations.^^ 

The  regulations  are  intended  to  be  administered  by  state  and  local 
governments.  Facilities  requiring  review  include  new  urban  highway 
sections  which  will  carry  more  than  20,000  veliicles  per  day,  new  air- 
ports expected  to  have  50,000  or  more  aircraft  operations  per  year, 
and  new  parking  areas  vAth  more  than  1,000  spaces  in  urban  and 
2,000  spaces  injionurban  areas.  The  objective  is  not  to  prevent  devel- 
opment but  to  foster  good  planning  and  design  practices.  The  regu- 
lations will  aflett  indirect  sources  which  are  constructed  or  modified 
after  Deceinber  3 1 , 1974. 

Significant  Deterioration — Last  year's  report  described  the  first 
steps  of  the  controvenjy  surrounding  the  nondegradation  issue.  Sev- 
eral environmental  groups  brought  suit  against  EPA,  arguing  that  the 
Clean  Air  Act  required  disapproval  of  any  state  implementation  plan 
whic3i  allowed  significant  deterioration  of  air  quality  in  regions  hav-^ 
ing  cleaner  air  than  required  by  Federal  primary  and  secondary  am- 
>bient  air  quality  standards.  The  environmental  groups  argued  that 
one  clause  under  the  Act's  stated  purposes,  "...  to  protect  and 
enhance  the  quality  of  the  nation's  air  resources", in  effect  required 
maintenance  of.  air  quality  cleaner  than  that  judged  necessary  to 
protect  health  and  welfare.^^^  The  issue  reached  the  y.S.  Supreme 
Court  which,  with  a  4-4  vote,  let  stand  the  District  Court  decisiofi 
requiring  EPA  to^  promuligraie  regulations  establishing  a  mechanism 
for  preventing  significant  deterioration. 

The  coiu*t  decisions,  however,  did  not  define  what  should  constitute 
"significant  deterioration."  It  was  clear  .that  any  national  effort  to 
prevent  deterioration  would  have  major  economic,  social,  and  other 
effects.  Therefore  EPA  in  July  1973  issued  proposed  regulations  to 
initiate  a  public  debate. ^9^  The  regulations  offered  four  alternative 
approaches  to  the  definition  of  significant  deterioration  in  clean  air 
regions.  The  first  proposed  a  national  limit  on  increases  in  ambient 
pollution  levels,  the  second  a  ceiling  on  emissions  in  "clean  air" 
regions.  The  remaining  two  defined  procedures  which  might  be  fol- 
lowed by  the  states,  one  zoning  the  state  into  regions  of  allowable 
deterioration,  the  other  permitting  case-by-case  decisions  on  whether 
a  new  source  would  constitute  significant  deterioration. 

During  th6  debate  on  the  draft  regulations  a  variety  of  technical, 
economic,  social  and  enei^  issues  were  explored.  In  March,  the 
choice  before  the  Nation  was  tnore  clearly  defined  when  EPA  trans- 
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mitted  for  the  Administration  a  proposed  amendment  to  the  Clean 
Act  which  would  remove  the  authority  of  the  Federal  Govern- 
ment to  promulgate  standards  Imore  stringent  than  those  necessary 
to  protect  health  and  welfare.*^"  This  proposal  reflected  the  view 
of  other  agencies  that  Federal  regulation  to  prevent  nondegradation 
v7ould  represent  an  unnecessary  and  unwarranted  limitation  on  the 
range  of  choice  of  state  and  local  governments  in  economic  develop- 
ment and  land  use  mattem.  Authority  ejasting  in  the  Act  which  allows 
states  to  establish  more  stringent  air  quality  standards  than  required 
by  the  Federal  Government  v/ould  not  be  affected.  At  the  same  time, 
EPA  stated  its  belief  that  areas  with  high  air  quality  can  be  protected 
through  classification,  by  the  states  of  geographic  areas  into  one  of 
three  general  classes:  areas  of  restricted  grov/thj  such  as  parks  and 
v/ildlife  refuge;  areas  of  moderate  growth;  and  areas  where  growth 
would  not  be  restricted  so  long  as  secondary  air  quality  standards  are 
not  violated. 

The  future  of  the  nondegradation  issue  is  as  yet  unresolved.  EPA 
expects  that  any  forthcoming  reflations  may  be  challenged  in  court, 
and  Congressional  review  of  the  proposed  amendment  has  not  jet 
taken  place. 

Solid  Waste 

Last  year,  in  discussing  Resource  Recovery:  The  State  of  Tech- 
nology, a  study  for  CEQ,  we  reported  that  technology  was  not  a 
barrier  to  increased  resource  recovery  from  Solid  wastes.^^^  Instead, 
'the  major  obstacle  was  the  absence  of  markets  for  the  resources- 
recovered.  In  the.  ensuing  year,  the  rise  in  the  price  of  energy  has 
radically  changed  this  situation  and  created  ma/rkets  wh^re  none 
ejdsted  before.  The  result  is  that  market  forces^  are  now  activated 
which  promise  simultaneously  to  reduce  the  problem  of  disposing 
of  iiulid  wajiles  and  lu  piovide  needed  feiiourceil  iiri  the  fouu  of  eneigy 
as  well  as  reusable  raw  materials. 

Less  encouragingly.  Congress  haryet  to  take  final  action  ori  another 
element  of  the  waste  disposal  problem — this,  enviromiientally  safe  dis- 
posal of  hazardous  wastes. 

\  '  . 

Energy  Recovery  -  tj 

/< 

Three  trends  became  evident  over  the  past  year  which  pil)duced  an. 
increased  interest  in  the  use  of  municipal  solicj  waste  as  a  source  of 
energy  and  of  recycled  materials.  First,  rising  costs  and  decreased 
availability  of  conventional  fossil  fuels  tended  to  make  solid  waste 
an  attractive  energy  source.  Second,  the  cost  of  conventional  disposal 
methods  such  as  sanitary  landfill  and  incineration  continued  to  rise. 
'Third,  the  value  recoverable  waste  materials — ^particularly  scrap 
metal  and  paper — rose  significantly,  in  part  because  higher  energy 
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costs  increased  the  market  price  of  virgin  materials.  As  a  result,  a  num- 
ber of  resource  recovery  tecjiniques,  especiaUy  those  combining  re- 
cyQling  of  the  heavy  components  of  the  wj^stes  with  combustion  of  the 
light  components  to  recover  energy,  became  economically  competi- 
tive with  traditional  landfill  and  incineration  disposal  techniques. 

Costs  of  incineration  of  Sofid  wiistG  range  from  $10  to  $20  per  ton* 
Costs  of  sanitary  landfill  average  between  $3  and  $13  per  ton  but  can 
be  much  higher  in  particular  loGations,  especially  where  land  vdlueij 
are  liigh  or  where  lack  of  suitable  sites  nearby  necessitates  transport^ 
ing  wastes  to  renlote  landfill  sites.  The  iiet  cost  of  resource  recovery 
must  be  more  favor^^ble  than  the  „  costs  of  incineration  or  landfill  in 
order  to  be  competitive  on  an  economic  basis. 

Figure  1  compares' the  projected  economics  of  resource  recovery 
with  sanitary  landfill  operation.  The  resource  recovery  system  speci- 
fied here  is  designed  to  process'ljOOO  tons  per  day,  removing  ferrous 
/petals  by  magnetic  separation  and  then  converting  the  combustible 
residual  into  energy.  The  net  disposal  cost  of  this  system  after  fer- 
rous metals  are  refnoved  is  about  $3  per  ton,  although  costs  will  vary 
with  each  location.  Hence,  to  be  economical,  the  system  requires  that 
the  energy  value  of  the  residual  be  sufficient  to  reduce  net  disposal 
cost  to  a  point  below  that  of  a  sanitary  landfill. 

Equivalence  Between  Land  Cost  and  Energy  Value 


SOLtfCo  Environmrntal  Protection  Agrnry.  Rrcourrr  RrtovCry  DtviCJOn 
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The  figure  provides  a  quick  reference  for  determining  wbether 
kmdfill  or  resource  recovery  is  the  preferred  alternative.  At  $0.30  per 
million  BTU,  land  coats  would  have  to  be  around  $3,000  per.  acre 
before  recource  recovery  v/ould  be  more  economical.  At  $0.80  per 
million  BTU,  resource  recovery  h  less  expensive  than  sanitary  landfill 
regardless  of  land  costs. 

Energy  prices  are  nov/  at  a  level  "that  makes  resource  recovery  at- 
tractive. During  the  Arab  embargo,  crude  oil  on  the  international  spot 
market  reached  a  peak  of  $25.00  per  barrel  or  over  $4.00  per  million 
BTU."  Average  price  has  been  in  the  range  of  $7.00  per.  barrel,  but 
it  is  not  expected  to  fall  below  $4.50  pter  barrel  or  $0.75  per  million 
BTU.  Hence,  even  allowing  for  a  20  percent  reduction  in  the  value 
of  colid  v/aste  as  .fuel  because  of  handling  problems,  energy  recovery 
now  provides  a  very  attractive  altemaltive  to*  traditional  disposal 
methodo  except  where  land  is  cheap. 

Recovery  of  the  ener^  value  of  waste  material  can  be  accom- 
plished through  several  different  technology  systems,  including: 

1.  Incineration  v/ith  steam  recovery — ^bumipg  solid  waste  and  re- 
covering steam  and  the  noncombustible  inorganic  fraction  after 
incineration'. 

2.  Shredded  v/aste  as  a  fuel — shredding  refuse  and  separating  it 
into  light  and  heavy  components.  The  light  component  is  suitable  as 
a  fuel  in  utility  and  industrial  boilers.  Ferrous  and  non-ferrous  metals 
and  glass  are  separated  and  recycled. 

.  3.  Pulped  y^te  as  a  fuel^ — wet  pulping  of  refuse  during  which 
organic  and  inorg^«He  components  are  separated.  The  organic  com- 
ponent is  dried  ^^oiinra  used  as  a  fuel ;  the  inorganic  components  are 
reveled.  * 
.  4.  PyrolVsis  to  produce  oil  or  gas — chemically  decomposing  waste 
in  a  high-temperature  and  low-oxygen  atmosphere.  The  process  pro- 
duceg  fuel  Qtl  and  gas  which,  after  treatment^  ^can  be  used  as  fuel 
substitutes.  bhehea,vy  inorganic  coniponent  is,  separated  prior  to 
pyrolysis  and  recycled. 

^.  Incineratidn  with  electricity  generation — usihg  the  gases  from 
high  pressure  incineration  to  drive  a  gas  turbine  electric  generator. 

In  recovering  energy  from  solid  w^iste,iull  attention  must  be  given 
to  protecting  the  environment.  In  particular,  air  pollution  emissicnr, 
need  to  be  carefully  controlled.  Technology  to  accomplish- this  ob- 
jective is  reasonably  well  established. 

The  coml)ination  of  increased  costs  for  fuel  and  land,  together  with 
the  emergence  of  proven  recovery  technologies,  has  stimulated  great 
interest  in  resource  recovery  at  the  state  and  local  level.  At  least  16 
cities  are  now  actively  considering  energy  recovery  systems.  Three 
cities  have  facilities  under  cwistruction,  and  several  others  are  in  the 
advanced  planning  stage.  In  addition,  at  least  30  more  cities  are 
evaluating  energy  recovery  systems.'  Table  6  summarizes  activities 
in  various  cities  as  of  April  1974. 
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Ttbl«6  .  ^  . 

Projected  Implementations  of  Energy  Recovery  Systems 
by  1980  «  ' 


Location 


Tons 
per 
day 


Description 


California 

San  Diogo  County 


Connecticut 
Bridgeport 


District  of  Columbia 


200 


1,200 


1.000 


iiiinois  i 
Chiicago 


icago  area  ex- 
uding the  City 


Iowa 

^  Ames 


Maryland 
Baltimore 


Montgomery  County 


Massachusetts 
Bra  in  tree 


East  Brldgewate^ 


Spugus  (near, Bos* 
,  ton) 

Lawrence 


2,000 
1.000 

2O0 
1.000 

1.200 

240 
1,200 
1.20Q 
1,000 


Pyrolysis;  EPA  Is  sponsoring  project  to  demon- 
strate the  Garrett  Research  and  Deveioprtient 

> '.  system;  qli  produced  will  be  accepted  by  San 
Diego  Gas  and  Electric;  project  In  engineering 
design  phase. 

Solid  waste  as'fu^l;' state-wide. resource  recov- 
ery authority  Is  reviewing  proposals.  North- 
east  Utilities  will  accept  the  fuel. 

Solid  waste  as  fuel ;  D.C.,  Fairfax  County,  Arling- 
ton County,  the  City  of  Alexandria,  afid  the 
Metropolitan  Washington  iCouncll  of  Govern- 
ments are^tHdylng  tbe  feasibility  of  a  supple- 
mental fuel  s^it^  on  a  region-wide  basis. 
Vlrgfnla  Electric  PoWer  Company  and  Potpmac 
Electric  Power  Company  are  cooperating  In 
the  studies^ 

•  •        '  %  . 

Solid  waste  as  fuel;  construction  started  in 
eariy   March,   Commonwealth   Edison  will 
/iccept  the  fuel. 

Solid  waste  as  fuel;  several  suburbs  have  ap- 
proached Corhmonwealth  Edison^ to  deter- 
njlne  the/feaslblllty  of  Implementing  sap- 
pleniental  fuel  systems 

SoUd  waste  as  fuel;  construction  to  begTn  by 
June  1974;  municipal  electric  utility  will 
accept  the  fuel.  0 


Pyroiysis;  EPA  Is  sponsoring  project  to  demon- 
strate the  Monsanto  system;  pyroiysis  gas 
wiil  be  combusted  on-site  to  generate  steam 
for  sale  to  Baltimore  Gas  and  Electric;  pf^nt 
will  be  operational' In  ^arly  1975. 

Sottd  waste  as  fuel;  County  Is  planning  project 
with  Potomac,  Electric  Power^  Company  co- 
operation^ feasibility  study <>tias  be^n  com- 
pleted; County  Council  and  County  Executive 
have  approved  th»  plan.  * 

W^ter  wall  Incineration ;  plant  has  been  operat- 
ing since  1972;  contract  signed  early  1974 
for  sale  of  steam  to  Weymouth  Art  Leather  Co. 

Solid  waste  as  fuel ;  privately  flna'nced  process- 
ing facility;  Weyerhauser  Isaccepting  the  fuel 
for  Its  Industrial  steam  boilers.  ' 

Water  wall  inclneratldn ;  plant  under  construe* 
tlon;  steam  product  will  be  sold  to, General 
Electric  Co.  for  process  steam. 

Solid  waste  as  fuel;  Lawrence  will  be  the  first 
implementation  under  the  statewide  sdl Id 
waste  master  plan  approved  In  early  1974; 
master  plan  calls  for  supplemental  fuel  pro- 
duction for  steam  and  steam -electric  boilers,' 
and  materials  recovery. 
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tf  bf«  6— Contlnutd 

Projected  Implementations  of  Energy  Recovery  Systems 
by  1980-Continued  ^ 


Location 


Tons 
per 
day 


Description 


MissoJiM 
St.  ODuis 


8*000 


New  Jersey  ' 
Essex  County 


Hackonsack-Moad- 
owlands 

^  : 

^  Union  County-Mid- 
dleoGX  County' 

New  York  ' 

Albany  area 


Hofhpstead 
Monroe  County' 

Ng\;&  Y6rk  City 


1,000 


2,000 


1,000 


&00 


1.000 


500 


2,000 


Westchester  County 


Ohio 

Aktoh 


Cleveland 


1.500 


1.000 


600 


Solid  waste  as  fuel;  Union  Electric  Conripany 
plans  TD  implement,  by  mid-1977,  a  system  to 
handle  the  residential,  commercial*  and 
selected  Industrial  waste  from  the  entire 

.  metropolitan  aroa',rUnionElectricwill  process 
rayy  waste,  recover  magnetic  metal,  alumi- 
num, and  glass  as  well  as  fuel. 

Solid  waste  as  fuel;  request  for  proposals  be< 
Ing  prepared;  supplemental  fuel  to  be  ac- 
cepted by  Public  Service  Gas  and  Electric  or 
other  industrial  steam  J)ollers. 

^olid  waste  as  fuel;  detailed  proposals  are  cur- 
rently being  reviewed;  It  Is.antlcipated  th»t 
the  fuel  will  be  accepted  by  Public  Service 
Gas  and  Electric  or  industrial  steam  boilers. 

Solid  waste  as  fuel;  feasibility  of  prpducing  a 
supplemental  fuel  for  Public  Service  Gas  and 
Electric  Js  being  assessed.  - 

Solid  waste  as  fuel;  feasibility  of  producing 
'supplemental  *fuel    for    Industrial  steam 

'  boilers,  state-owned  heating  pljint  and  munic- 
ipal electric  utility  is  being  assessed. 

Detailed  proposals  have  been  received  for  de- 
sign and  ct^nstfuction  of  energy  and  materials 
recovery  systems. 
^Sol Id  waste  as  fuel;  fqasibillty  study  to  produqb 
a  supplemental  fuel  for  Rochester  Gas  and 
^Electric  completed;  request  for  pr(7posals 
being  prepared. 

Solid  waste  as  fuel;. City  has  completed  feasK 

,  bility  study  of  using  waste  as  supplemental 
fuel  in  Consolidated  Edison's 'boilers;  City 
writing  request  for  proposals  to  design  and 
construct  supplemental  fuel  facility;  City  and 
Consolidated  Edison  plan  contract  to  deter- 
mine feasibility  of  designing  new  steam- 
electric  bolter  to  burn  50  percent  solid  was.te. 

Feasibility  study  completed;  County  most 
Interested  in  energy  recovery  for  County- 
owned  industrial  park. 

Water  wail  incineration;  detailed  eng[ineering 
study  is  underway;  steam  product  will  be 
used  for  downtown  heat  and  air  conditioning 
and  for  B.F.  Goodrich  process  steam. 

City  has^ received  bids  for  a  steam  generation 
system;  the  spper-heated  steam  will  be  used 
for  electric  generation  by  the  municipal 
utility.       ,  ^ 
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Projected  implemetttations 
by  1980— Continued 


orEn^i 


rgy  Recovery  Systems 


Locatio 


Tona 
par 

day 


OoscriptiOn 


Oregon 

Lano  County 


pQnncylvania 
Philadelphia 


Puerto  Rico 
San  Juan 


TennetjSGG 
KnoxvillG 


Memphis 


^Nashville 


JOO 


2,400 


1,000 


500 


501 


750 


Solid  waoto  as  fuoi;  faaslbility  study  comploted 
to  usG  wastG  as  supplemGntal  fuGi  in  a  Eugono 
municipal  stGam  power  plant  thdt  currently 
burns  wood  waste;  additional  waste  fuel  Is 
required  because  wood  wastes  are  becoming 
scarce. 

Solid  waste  as  fuel;  Combustion  Equipment 
Associates  has  announced  plans  to  construct 
and  operate,  with  private  financing,  a  facility 
to  produce  supplemental  fuel  for  industrial 
steam  boilers. 

San  Juan  planning  to  initiate'^easibility  utudy 
for  a  solid  waste  as  fuel  system;  supplemental 
fuel  would  be  used  by  Commonwealth-owned 
San  Juan  steam-electric  station.  ^ 

Pyrolysis;  TVA  is  studying  feasibility  of  imple- 
menting a  Torrax  gas  pyrolysis  system^  to 
produce  gas^as  supplemental  fuel  for  TVA 
steam-electric  boiler. 

So^d  waste  as  fuel;  detaHed  proposals  have 
been  requeoted  to  Implement  a  wet  process- 
ing system  to  produce  supplemental  fuel  for 
a  TVA  steam-olectric  boiler. 

Water  wail  incineration;  constructibn  is  com- 
plete; public  authority  has  been  formed  to 
construct  and  operate  the  facility;  steam 
product  will  be  u^ed  for  downtown  heating 
and  air  conditioning. 


Source:  Environmental  Protection  Agency.  April  1974, 

Table  7  shows  the  national  potential  for  generating  energy  from ; 
municipal  solid  waste.  It  prAents:  (1 )  an  estimate  of  the  theoretical  / 
energy  value  of  the  nationaXsplid  waste  stream;  (2)  the  amount  of 
wastes  economically  available  for  energy  recovery;  (3)  the  energy 
value  of  the -solid  waste  generated  by  ^hose  cities  (SMSA's}  which 
are  the  immediate  potential  candidates  for  energy  recovery^ systems; 
and  (4)  the  presently  planned  projects. 

.  The  theoretical  energy  value  estimates  the  energy  recoverable  in 
1971  and  1980  if  all  solid  waste  in  the  United  States  were  converted 
to  energy.  The  estimate  of  the  amount  of  energy  recovery  actually 
available  is  based  on  sojid  waste  generated  in  Standard  Metrppolitari 
Statistical  Areas  (SMSA's).  (Energy  recovery  appears  feasible  only 
in  more  densely  populated  areas  such  as  SMSA's.)  Tl)e  estinftate  of 
potential  projects  isl}ased  on  a  study  conducted  by  EPA  which  iden- 
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Energy  Potentially  Recoverable  From  Waste 


J 

1971 

^1960 

r 

BTUs 
(bil- 
lions) 

BarrolG 
of  oil 

per  day 
(thouv 

sands) 

BTUs 

(bil- 

lions) 

Barrels 
of  oil 
per  day 
(thou- 
sands) 

Theoretical  energy  value 
Avatlablo  energy  value 
Potential  prolects 
Presently  planned  projects 

1,675 
967 

^  819 
473 

2,154 
1,259 
647 
85 

1.054 
616 
317 

42 

Source:  Environmental  Protection  Agency. 


tified  48  SMSA's  where  energy  recovery  could  be  feasible  by  1980."^ 
The  final  category  shows  the  energy  value  of  recovery, projects  exists 
ing  or  planned  at  the  present  time. 

Table  7  shows  that  the  amount  of  waste  available  in  sufficient  quan- 
tity to  justify  resource  recovery  is  significantly  greater  than  the 
capacity  of  planned  resource  recovery  systems.  If  energy  prices 
stabilize  at  or  above  their  current  levels  and  land  values  continue  to 
increase,  many  if  not  niost  of  the  potential  candidates  will  find  energy 
recovery  of  solid  w^te  an  attractive  alternative  to  conventional  dis- 
posal techniques  by  1980. 


Materials  Recovery 

Municipal  and  industrial  solid  wastes  are  also  a  potential  source  of 
reusable  materials.  Less  energy  is  generally  required  to  reprocess  waste 
materials  than  to  develop  virgin  materials,  when  all  aspects  of  acqui- 
sition, processing,  and  transportation  are  considered.  Hence  the  rise 
in  energy  prices  over  the  past  year  greatly  strengthened  the  secondary 
material  market.**'^ 
♦ 

Iron  and  Steel — During  1973^  nearly  60  million  tons  of  secondary 
iron  and  steel,  a  record  amount,  was  purchased  for  recycling  pur- 
poses. Prices  of  steel  scrap  rose  to  peak  levels.  No.  1  Heavy  Melting, 
Scrap,  for  example,  sold  for  $160  per  ton  compared  to  $45  per  ton  a 
»  year  before.  Junk  auto  bpclies,  nearly  worthless  a  few  years  ago, 
3     brought  as  much  as  $50  each.  , 

Aluminum — Aluminum  prices  are,  extremely  sensitive  to  energy 
'  .  costs.  At  the  same  time,  it  requires  only  5  percent  as  much  energy  to  ^ 
produce  aluminum  from  scrap  as  from  virgin  ore.  Since  1967,  the 
price  of  scrap  aluminum  has  risen  more  than  75  percent,  and  in  the 
spring  of  1974  three  manufacturers  announced  a  50  percent  in- 
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Rising  energy  prices  greatly  strengthened  the  secondary  material  market. 
Junked  autos,  formerly  of  no  value,  now  bring  as  much  as  $50  each.  ^ 

crease — from  100  to  150  per  pound — in  the^'price  paid  for  scrap 
aluminum  cans.  Even  before  this  increase,  15  percent  of  aluminum 
cans  sold  were  recycled  in  1973,  as  compared  with  only  5  percent  in 
1970. 

Copper — ^About  half  the  copper  produced  in  the  United  States  now 
comes  from  recycled  scrap.  Since  1967,  prices  for  strap  h^ive  risen 
by  100  percent.  % 

Lead — ^Auto  batterjes  are  a  source  .of  easily  recoverable  lead.  Since 
1971,  prices  of  battery  lead  have  increased  fourfold. 

Paper^ — A  paper  shortage  was  experienceci  during  the  past  year,  in 
part  because  of  .greatly  increasing  export  demand.  Secondary  paper 
requires  much  less  energy,  and  prices  have  been  rising  to  a  degree 
which  has  led  over  125  cities  to  conduct  separate  newspaper  collec-  4 
tion  programs.  The  price  of  high-gra*de  corrugated  paper,  which  in , 
1972  sold  for  $20  per  ton^  rose  as  high  as  $65  per  ton  in  the  past  year. 

Hazardous  Wastes 

Environmentally  safe  disposal  of  hazardous  residues — toxic  chem- 
ffial,  biological,  flammable,  and  explosive  wastes — represents  another 
•aspect  of  the  waste  problem.  In  last  year's  Annual  Report,  the  Coui^- 
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cil  discussed  the  gap  in  Federal  legislation  governing  th^  disposal 
of  hazardous  wastes  on  land,  a  problerab  compounded  by  the  exist- 
ence of  statutes  limiting  and  controlling  the  release  of  these  substances 
into  the  air,  water,  or  the  oceans.  Unfortunately,  the  Administra- 
tion's  proposal  to  close  this  major  regulatory  gap,  the  Hazardous 
Waste  Management  Act,  has  languished  in  Congress  since  its  intro- 
duction. Yet  the  serious  risks  to  human  health  continue  to  exist  and  to 
grow. 

In  a  report  subniiitted  to  the  Congress  in  1973,"°  EPA  estimated 
that,  roughly  10  miillion  tons  per  year  of  chemical  and  biological 
hazardous  wastes  w^re  generated  in  1970,  and  the- total  is  growing  at  a 
rate  of  5  to  10  percent  annually.  Ninety  percent  of  these  wastes  occur 
in  liquid  or  semiliquid  form.  >  '  . 

In  the  absence  Of  adequate  regulatory  programs,  much  of  these 
wastes  is  being  dumped,  buried,  or  injected  on  or  intone  land.  The 
potential  for  damage  to  public  health  and  environmental  qaiality  is 
great,  particularly  if  the  uncontrolled  waste  disposal  leads  to  pollu- 
tion of  groundwater,  runoff  to  surface  waters,  and  contamination 
of  drinking  water  w0lls. 

The  technology  for  controlling  hazardous  waste  disposal  exists  for 
most  substances.  However,  since  adequate  treatment  and  disposal  can 
be  10  to  40  times  more  expensive  than  environmentally  unacceptable 
methods,  improvement  is  not  likely  until  legislation  and  regulatio^i 
compel  it. 

Water  Quality  ' 

Last  year's  Annual  Report  described  the  extended  debate  preced- 
ing the  Nation's  adoption  of  a  comprehensive  new  law.  for  the  cleanup 
of  the  country's  waters — the  Federal  Water  Pollution  Control  Act 
Amendments  of^l972^**^ — and  summarized  the  complex  features  of  , 
the  law.  During  the  past  year,  the  difficult  process  of  implementing 
this  new  authority  moved  forward.  The  new  law  required  funda- 
mental changes  in  approach  by  all  institqlici^^  involved  in  water 
pollution  control — Federal,  state,  and  local  governments  iand  private 
industry-^and  in  some  areas  the  deadlines  established  by  the  law 
could  not  be  met.  Nevertheless,  considerable  progress  was  achieved, 
afid  the  groundwork  was  establisKed  for  more  rapid  forward  progress 
in  the  immediate  future. 

The  Basis  for  Effluent  Limitations — The  1972  Amendments  re- 
quire  that  every  "point  source"  discharger  of  pollutants  obtain  a 
permit  which  specifies  the  allowable  amount  and  cohstituents  of  his 
effluent. The  permit  also  contains  a 'schedule  specifying  the  dates 
by  which  the  discharger  will  achieve*  compliance.  Permits  are  issued 
by  states  which  have  met  requirements  established  by  the  Administra- 
tor of  the  Environmental  Protection  Agency,  with  individual  per- 
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raits  subject  to  EPA  review.  In  states  that  fail  to  seek  or  carry  out 
ah  approved  permit  program,  EPA  itself  issues  the  permits.*^^ 

The  basis  for  the  permit  for  a  point  source  discharger  is  both  a 
technology-based  effluent  standard  and  a  v^ater  quality  standard. 
"The  effluent  standard  represents  the  pollution  reduction  achievable 
by  the  application  of  the  best  practicable  control  technology  for  that 
class  and  type  of  discharger  on  a  national  basis. All  dischargers 
must  at  a  minimum  meet  this  standard.  The  water  quality  standard 
is  used  to  determine  whether  additional  pollution  reduction  is  en- 
vironmentally necessary  if  the  particular  stretch  of  water  on  which 
a  discharger  \^  located  is  to  be  used  for  its  designated  purj5ose.  If  the 
water  quality  standard  cannot  be  met  on  the  basis  of  the  effluent 
standard  alone,  then  additional  pollution  reduction  may  be 
required."* 

The  technology-based  effluent  standards  are  to  be  applied  in  two 
^  phases.  By  1977,  municipal  treatment  plants  must  provide  secondary 
treatment,**^  and  all  industrial  point  source  discharges  must  meet 
standards  based  on  "best  practicable  control  technology  currently 
available."  Industries  discharging  into  municipal  sewers  do  not 
need  permits  hnt  must  meet  applicable  pre  treatment  requirements. 
For  f983,  tht  il^pdards  st're  tighter:  municipalities  must  provjde  the 
"best  practicable  waste  treatment  technology'  and  industrial  point 
sources  must  comply  \vith  guidelines  prescribing  **best  available  con- 
trol technology  economically  achievable." 

Effluent  Standards-T-EPA  has  made  substantial  progress  in  devel- 
oping and  promulgating  effluent  standards.  In  August  1973,  final 
regulations  defining  secondary  treatment  for  municipalities  were 
issued,  limiting  discharge  of  BOD  to  a  maximum  monthly  average  of 


Every  "point  source"  discharger  of  pollutants  must  obtain  a  permit  specifying 
the  amount  and  constituents  of  his  effluent. 
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30  milligrams  per  liter  and  establishing  oimilar  limits  for  suspended 
solids,  fecal  coliforms,  and  pH.^^° 

Over  the  course  of  the  year,  EPA  alsp  proposed  and  promulgated 
a  number  of  effluent  limitation  guidelines  and  new  source  perform- 
ance standards  for  a  variety  of  industries.  In  most  cases,  these  guide- 
lines and  standards  were  based  on  contract  studies,  with  substantial 
input  from  industry,  including  economic  analysis  of  the  impact  of  the 
proposed  standards  on  the  individual  industries. 

The  task  proved  to  b^  more  complex  than  was  realized  when  the 
laxv  was  adopted.  Whereas  the  Act  lists  27  industrial  cate^ries,"^ 
EPA  has  identified  approximately  180  industrial  subcategories  and 
45  additional  variances  as  requiring  distinct  effluent  standards  based 
on  careful  analysis  of  control  technology  for  each.  It  proved  impos- 
sible for  EPA  to  complete  this  volume  of  analysis  v/ithin  the  1-year 
period  under  the  law.  In  November,  as  the  outgrowth  of  a  suit  by 
environmentalists.  Natural  Resources  Defense  Council  v.  Train,^^^ 
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Published  Effluent  Guidelines 


Industry 

Proposed 

Final* 
(effective 
dato) 

Fiborglass 

8/22/73 

1/22/74 

Boot  sugar 

8/22/73 

1/31/74 

Cemont 

7/7/73 

1/20/74 

Food  lots 

9/7/73 

2/14/74 

Phosphatos 

9/7/73 

2/20/74 

Flat  glass 

10/17/73 

2/14/74 

Rubbor 

10/11/73 

2/21/74 

Ferroalloys 

10/18/73 

2/22/74 

Electroplating 

10/5/73 

3/8/7-4 

Asbestos 

10/30/73 

2/26/74 

Inorganics 

10/11/73 

3/12/74 

Meats 

10/29/73 

2/28/74 

Plastics  and  synthetics 

10/11/73 

4/5/r4 

Nonfcrrous  metals 

11/30/73 

4/8/74 

Cane  sugar 

12/7/73 

3/20/74 

Fruit  and  vegetables 

11/9/73 

3/21/74 

Grain  mills 

12/4/73 

3/20/74 

Soaps  arrd  detergents 

12/26/73 

2/12/74 

Fertilizer 

4/8/74 

7/2/74 

Petroleum 

12/14/73 

5/9/74 

Dairy 

12/20/73 

5/28/74 

Leather 

12/7/73 

4/9/74 

Pulp  and  paper 

1/15/74 

5/29/74 

Organlcs 

12/17/73 

4/25/74 

Builders  paper 

r/ 14/74 

5/9/74 

Seafood 

2/6/74 

6/26/74 

Timber 

1/3/74 

4/18/74 

Iron  and  steel 

2/19/74 

6/28/74 

Textiles 

2/5/74 

7/5/74 

Steam  and  electric  power 

3/4/74 

Not  yot 

published 

Sourco:  Environmental  Protection  Agency. 
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the  U.S.  District  Court  for  the  District  of  Columbia  ^tablishcds^a 
EChedule  for  the  publication  of  all  effluent  guidelines  between  Jan- 
uary and  November  1974,  co  that  they  would  be  available  to  ''be 
applied  meaningfully"  during  the  permit  procecs.  Table  8  lists 
effluent  guidelines  published  through  July  1974.  In  general,  the 
guidelines  for  the  1977  period  are  based  on  the  amount  of  pollutant 
reduction  attainable  through  good  management  and  end-of-the-pipe 
treatment..  For  1983,  further  improvement  through  process  changes 
is.  included.  In  some  cases,  such  as  the  asbestos  millboard  and  phos- 
phate fertilizer  industries,  the  standards  reflect  the  fact  that  "no 
discharge"  is  attainable.  N 

As  discussed  in  a  later  section,  EPA  in  July  1973  published  a  list 
of  12  toxic  pollutants  and ''established  effluent  limitations  for  them.  ^ 

Water  Quality*  Standards — ^The  1972  Amendments  broadened 
Federal  responsibility  to  all  navigable  waters  and  provided  that 
EPA  and  the  states  establish  water  quality  standards  related  to  their 
use.  In  June  1974,  the  initial  process  of  reviewing  and  revising  stand- 
ards was  completed.  For  the  period  to  1977,  the  objective  of  the 
Act,  "to  restore  and  maintain  the  chemical,  physical,  and  biological 
integrity  of  the  nation's  waters"  has  been  interpreted  as  requiring 
standards  which  will  protect  indigenous  aquatic  life  and  permit 
secondary  contact  recreation  such  as  boating  and  fishing.  Water  of  this 
quality  will  generally  be  sufficient  to  protect  other  uses  such  as  public 
water  supply,  agricultural  and  industrial  use,  and  navigation. 

These  water  quality  standards  are  the  water*  quality  target  for 
1977.  On  the  basis  of  analysis  by  the  states,  approximately  1,600,  or 
roughly  one-half,  of  the  3,100  water  quality  reaches  identified  will 
have  to  go  beyond  1977  technology-based  effluent  standards  if  these 
water  quality  standards  are  to  he  met.^^^  In  some  cases,  these  ^re 
segments  with  a  very  larcfe  discharger  or  a  concentration  of  dis- 
chargers ;  in  other  caseSj^  non-point  pollution  is  a  major  problem,  yhis 
analysis  is  one  indication  of  the  dimensions  of  the  Nation's  water 
pollution  problem. 

In  October,  EPA  proposed  water  quality  criteria  defining  maxi-- 
mum  limits  of  acceptability  for  chemical  and  physical  constituents  in 
U.S.  waters.^^^  These  criteria  are  intended  to  form  the  scientific  basis 
for  any  future  revision  of  water  quality  standards,  and  in  particular 
the  establishment  of  the  1983  interim  goal  of  providing  for  the  pro- 
tection and  propagation  of  fish,  shellfish,  and  wildlife  and  for  recrea- 
tion in  and  on  the  water.^^^  Based  on  recommendations  of  a  National 
Academy  of  Scien^ces  report,^^^  the  criteria  reflect  current  knowledge 
of  the  identifiable  effects  of  pollutants  on  human  health,  fish  and 


aquatic  life,  plants,  wildlife,  shorelines,  and  recreation ;  concentration 


and  dispersal  of  pollutants;  and  the  effects  of  pollutants  on  biological 
community  diversity,  productivity,  and  stability,  including  factors 
affecting  rates  of  eutrophication  and  sedimentation.  EPA  emphasized 
that  .decisions  on  standards  and  control  measures  must  also  consider 
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the  economic  and  social  impact  of  controlling  water  pollutants  and 
the  practicality  and  enfc/Tceability  of  the  standards  and  control  meas- 
ares.  ^ 

The  Permit  System — The  icsuance  of  permits  to  "point  source"  dis- 
chargers is  the  law's  basit  regulatory  mechanism.  At  the  same  time, 
it  is  em  enormous  and  complex  task.  EPA  has  received  approxi- 
mately 65,000  permit  .applications.  It  expects  to  receive  an  addi- 
tional 10,000  applicadons  from  facilities  which  will  fall  mostly  in 
the  municipal  category.^^o  losuance  of  permits  is  a  central  priority 
in  the  implementation  of  the  water  pollution  program,  for  permits 
define  the  requirements  and  the  compliance  schedule  to  be  followed 
by  each  discharger.  The  task  has  additional  urgency  because  after 
December  1974  the  exemption  provided  in  the  law,  which  suspends 
the  provision  that  discharge  of  pollutants  except  in  compliance  with 
a  permit  is  unlawful,  is  no  longer  in  efFect.*^^ 

The*  law  provides  that  states  which  meet  certain  requirements  can 
be  authorized  to  administer  the  national  permit  program,*"^  and  EPA 
has  actively  encouraged  states  to  do  fco.  However,  a  stat<e  program 
must  meet  a  number  of  requirements,*"^  including  certain  enforce- 
ment authority  and  provision  for  public  particip^don,  and  some 
states  have  delayed  enacting  the  necessary  state  legisla^^'^n.  A  num- 
ber of  other  states  have  not  yet  decided  that  they  wish  to  issue  permits. 
As  a  result,  as  of  June  30,  1974,  only  15  states  had  assumed  responsi- 
bility for  permit  issiianca*"^  By  December,  EPA  is  hopeful  that  an 
additional  10  to  15  states  can  be  granted  the  authority.  Notwith- 
standing the  status  of  legal  authority  to  issue  permits,  EPA  and  the 
states  have  been  cooperating  fully  in  the  permitting>  task.  In  some 
cases,  states  which  possess  all  the  elements  of  a  permit  program  except 
the  necessary  legal  authority  have  been  processing  peri  aits  then  issued 
by  EPA.  j  / 

Given  the  65,000  permit  applications,  EPA  and/the  states  have 
had  to  establish  priorities  for  processing  z^d  issuance.  The  primary 
goal  is  to  concentrate  on  permits  which  will  have  the  greatest  bene- 
ficial effect  on  water  quality.  The  first  priority,  therefore,  is  to  cover 
the  major  dischargers.  Approximately  4,600  major  dischargers  have 
been  identified,  of  which  60  percent  are  industrial  and  40  percent 
are  municipal.  It  is  planned  to  issue  permits  to  all  these  dischargers 
by  June  1975.  In  total,  almost  12,500  permits  were  issued  by  EPA 
and  the  states  by  June  1974.  An  additional  32,000  permits  are 
planned  to  be  issued  by  June  1975.  These  issuances  will  include 
virtually  all  municipal  and  industrial  dischargers.  Those  remaining 
will  be  in  commercial,  governmental,  and  agricultural"  areas,  vessels, 
and  privately  owned  Jreatmenl  plants.^*'''* 

Effluent  guidelines  and  water  quality  standards  are  not  available  to 
serve  as  the  basis  for  all  permits.  Where  effluent  guidelines  have  not 
been  published,  permits  to  industrial  dischargers  are  based  on  the 
best  technical  judgment  of  feasible  control  technology.  Where  water 
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quality  standards  (or  a  foad  allocation  based  upon  them)  are  not 
availabjie^  effluent  guidelines  with  maximum  daily  pollutant  loads 
are  thet  basis  for  the  permit.*^^ 

Municipal  Grants — ^The  1972  Amendments  significantly  expanded 
the  Federal  program  for  assisting  in  the  construction  of  municipal 
treatment  plants.  The  Act  established  a  requirement  for  universal 
secondary  treatment  by  1977,  increased  the  Federal  share  of  treat* 
ment  grant  construction  costs  to  75  percent,  authorized  $18  billion 
in  Federal  funding  over  a  3-year  period,  and  established  new  re- 
quirements to  be  met  by  industrial  dischargers  to  municipal  plants. 

Status  of  Municipal  Construction^ — The  status  of  municipal  treat- 
ment plant  service  was  summarized  in  a  report  issued  by  EPA  in 
December  1973.^°^  This  report  estimated  that  of  a  total  population  of 
210  million,  163  million  people  were  served  by  sewers  in  1973.  Sec- 
ondary treatment  was  provided  to  104  million,  and  ZQxne  form  of 
treatment  to  159  million.  Table  9  shows  progress  over  time. 

More  disturbingly,  the  report  also  showed  that  as  a  result  of  growth, 
the  amount  of  BOD5  discharged  by  municipal  treatment  plants  has 
remained  almost  constant  since  1957.  (Table  10).  In  that  year,  16.4 

TabU  9 


Public  Sewerage  Services,  Selected  Years,^  1860  to  1973 


Year 

U.S. 
popula- 
tion 

Un. 
CQWOrod 
popula. 

tion 

Soworod 
populQ. 
tion 

SowaQO 

un* 
troatod 

Sowago 
troatod 

Ratio  of 
soworod 
popula- 
tlon  to 
totaf 
popula- 
tion 

Ratio  of 
troatod 
popula- 
tion to 
soworod 
poijula- 

(mil 

llonc  of  pe 

jrcons) 

(por 

:ont) 

1660 

31 

30 

1 

1 

3 

0 

1870 

39 

34 

5 

0 

13 

0 

1830 

50 

,  40 

10 

NA 

NA 

20 

NA 

1890 

63 

47 

16 

NA 

NA 

25 

NA 

1900 

76 

51 

25 

NA 

NA 

33 

NA 

1904 

82 

54 

28 

27 

1 

34 

4 

1910 

92 

57 

33 

31 

4 

38 

11 

1915 

99 

57 

42 

NA 

.  NA 

42 

NA 

1920 

106 

58 

48 

NA 

NA 

45 

NA 

1930 

123 

62 

61 

NA 

NA 

50 

NA 

1932  ^ 
1940  0? 
1945  ^ 

125 

63 

62 

41 

21 

50 

34 

133 

66 

67 

30 

37 

50 

,  55 

140 

70 

70 

28 

42 

50 

60 

1948 

145 

72 

73 

/  28 

4.5 

50 

62 

1957 

171 

73 

98 

24 

74 

57 

76 

1962 

186 

68 

118 

17 

101 

73 

86 

1968 

198 

58 

140 

11 

129 

71 

92 

1973 
 J 

210 

47 

163 

4 

459 

76 

97 
I 

NA— not  avallablo. 


Source:  Envlronmontai  Protection  Agency. 
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Tabl«-10^ 

Effect  of  Sanitary  Sewage  Treatment 


[In  millions  of  pounds  of  BODo  par  day] 


Year 

Colloctod 

by 
conltory 
00 wore  * 

Reduced 
by 
treot- 
ment  s 

Discharged 

after 
treatment 

1957 

16.4 

7.7 

0.7 

1962 

19.9 

10.8 

9.0 

1968 

23.3 

ili.O 

8.3 

1973 

27.1 

18.§ 

8.6 

1  Based  on  0.167  pounds  of  BODo  per  sewered  persqn  per  day. 
9  Based  on  the  distribution  of  treatment  facilities  end  on  estimates  of  removal 
efficiency.  * 

Source:  Environmental  Protection  Agency. 


million  pounds  of  BODo  were  collected  daily  by  sanitary  sewers;  of 
this,  7.7  million  pounds  were  reduced  by  treatment,  and  8.7  million 
pounds  were  discharged.  By  1973  the  amount  of  BODc  collected 
daily  had  almost  doubled,  id  27.1  million  pounds,  and  the  amount 
xeduced  by  treatment  had  increased  by  140  percent,  to  18.5  million 
pounds.  Nevertheless,  8.6  million  pounds  was  still  discharged  daily. 

Broader  application  ot  secondary  treatment  over  the  coming  years 
will  reduce  these  discharges.  Secondary  treatment,  in  general,  re- 
moves about  85  percent  of  BODo.  If  secondary  treatment  had  been 
universal  in  1973,  discharges  into  receiving  waters  would  have  been 
onlf^4.1  million  pounds  per  day.  This  analysis  therefore  underlines 
both  the  impact  of  growth  in  generating  additional  pollutants  and 
the  importance  of  treatment  in  controlling  them. 

The  Needs  Survey-r-The  dimension  of  the  construction  program 
still  ahead  was  indicated  by  the  1973  Needs  Survey  suhanitted  to  Con- 
gress in  October  1973.  This  survey,  required  by  the  1972  Amend- 
ments,^^^  represented  the  cost  estimates  by  municipalities  for  facili- 
ties needed  to  achieve  the  1977  secondary  treatment  standards,  to 
achieve  .water  quality  standards,  to  correct  infiltration  of  groundwa- 
ter into  sewers,  and  to  prevent  overflows  frpp  combined  sewers.  Tjie 
total  estimated  cost  was  $60.7  billion.  Of  thti^  total,  $36.6  billion  rep- 
resented the  costs  of  constructing  secondary^^eatment  facilities  and 
necessary  interceptor  se^ei^-^the  investments  -  required  to  meet  the 
1977  objectives. 

The  $60.7  billion  estimate  is  far  higher  than  the  $18.1  billion 
originally  estimated  in  EPAJ^1971  Needs  Survey.  The  major  increase 
stems  from  the  treatment  requirements  and  eligible  facilities  added  by 
the  1972  Amendments.  Other  factors  creating  the  higher  estimate  are 
inflation,  the  addition  of  communities  not  previously  included,  and 
increased  attention  to  water  pollution  control  at  the  local  level. 

In  December  1973,  the  Congress  enacted  legislation  to  establish  a 
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new  formula  for  allocating  Federal  construction  grants  among  the 
states. Under  the  formula,  grants  are  to  be  based  half  on  the  total 
assessment  of  all  seivage  treatnient  needs  and  half  on  the  assessment 
of  requirements  foe  secondary  treatment  and  interceptor^sdwers..  The 
nevy  law  directs  EPA  to  develop  more  specific  definitions  of  eligible 
costs  and  requires  EPA  to  conduct  a  new  survey  of  costs  of  needed 
treatment  works.  The  law  also  permits  treatment  projects  to  be 
funded  even  if  thiey  will  not  result  in  a  completely  operable  treatment 
works  without  further  construction. 

Federal  Construction  Grants^ — In  January  1974,  the  President 
directed  EPA  to  niake  available  to  the  states  $4  billion  of  the  $7 
billion  authorized  for  FY  1975  in  construction  grants  for  sewage 
treatment  facilities.  Together  with  funds  made  available  in  previous 
years,  the  total  provided  since  the  enactment  of  the  1972  Amendments 
is  $9  billion.  The  President  stated  that  "competing  nationaj  priorities 
for  our  limited  Federal  resources"  prevented  release  of  the  entire 
amount  authorized.  ^^'^ 

On  the  grounds  that  EPA  action  exceeded  the  discretion  «that  the 
Congress  gave  to  the  Administrator,  several  cities,  st;^es,  and  private 
citizens  have  filed  suits  to  force  allotment  of  the  full  amounts  au- 
thorized. At  both  the  district  and  appellate  levels,  courts  in  different 
parts  of  the  Nation  were  divided  on  the  intent  of  the  Act.  In  April, 
the  Supreme  Court  granted  certiorari  to  two  of  these  cases.  In  New 
York  City  v.  Train,^^^  the  Court  of  Appeals  for  the  District  of  Colum- 
bia ruled  that  EPA  was  required  to  allot  the  full  amount  authorized 
to  be  appropriated.  In  Campaign  Clear  Water  v.  Train ^^^"^  the  Court 
of  Appeals  for  the  Fourth  Circuit  held  that  allotment  of  funds  by 
EPA  was  discretionary,  subject  to  judicial  review  only  to  determine, 
that  allotment  was  not  arbitrary  and  capricious. 

In  point  of  fact,  comfnitment  of  funds  has  not  to  date  been  much 
affected  by  the  impoundment  because  a  number  of  new  requirements 
in  the  Act,  which  are  discussed  below,  have  had  the  effect  of  slowing 
down  obligations.  Shortages  of  some  materials  such  as  steel  have 
also  hindered  progress.  During  FY  1973,  about  $1.6  billion  in  con- 
struction grants  was  awarded.  During  FY  1974,  construction  grants 
totalled  $2  billion.  For  FY  1973",  EP.A  expects  that  the  new  proce- 
dures will  no  longer  be  a  major  obstacle  and  has  set  an  objec|yve  of 
obligating  $4.1  billion,  over  twice  the  amount  achieved  in  FY  1974. 
Nevertheless,  by  the  end  of  FY  1975,  total  Federal  obligations  will 
constitute  $7.7  billion  as  compared  to  the  $9  billion  made  available 
to  the  states. 

As  discussed  in  last  year's  Annual  Report,  the  1972  Amendments 
contained  new  requirements  to  assure  that  the  Nation's  investment 
in  new  treatment  facilities  was  economically  and  environmentally 
sound.  The  new  requirements  provide  that:  (1)  alternative  tech- 
niques for  providing  municipal  treatment,  including  land  treatment, 
must  be  considered  jn  the  planning  process;  (2)  cost-effectiveness  of 
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Federal  grants  nov/  cover  75  percent  of  the  coat  of  v/aotewatcr  treatmen^ 
facilitiea. 

treatment  facilities  must  be  assured;  (3)  industrial  dischargers  to 
municipal  treatment  plants  must  pretreat  their  wastes  so  as  not  to 
undermine  the  operations  of  the  treatment  plant  and  must  contribute 
their  share  of  the  cost  for  construction  and  operation;  and  (4)  waste 
treatment  grants  are  subject  to  the  provisions  of  the  National  En- 
vironmental Policy  Act,  in  particular  the  preparation  of  impact  ,state- 
ments.  During  the  past  year,  EPA  issued  regulations  and  took  other 
actions  to  further  define  these  requirements  and  to  assist  com- 
munities in  complying  \yith  them. 

Regulations  requiring  user  charges  and  cost  recovery  at  federally 
financed  waste  treatment  facilities  were  issued  by  EPA  in  August 
1972.^^^  The  regulations  require  all  treatment  facilities  receiving 
Federal  construction  grants  to  recover  from  industrial  users  a  portion 
of  the  cQ^truction  grant  allocable  to  them.  Furthermore,  all  users^ 
including  factories,  small  businesses,  Federal  installations  and  private 
citizens — are  required  to  pay  a  user,  charge,  depending  upon  the  ex-^ 
pense  of  the  service  reridered.  The  regulations  prohibit  the  practfce 
of  giving  volume  discounts  to  large  industrial  customers  of  treatment 
plants.  , 

Final  pretreatment  standards  for  industrial  contributors  to  publicly 
owned  treatment  systems  were  issued  by  EPA  in  November  1973.^^® 
The  purpose  of  the  standards  is  to  prohibit  industries  from  discharg- 
ing wastes  which  might  cause  a  fire  or  explosion  or  corrosive  damage, 
obstruct  the  flow  in  sewers,  or  upset  the  treatment  process.  Specific 
pretreatment  requirements  for  particular  industries  are  being  pro- 
posed and  promulgated  as  part  of  the  effluent  guidelines.  Guidelines 
to  supplement  the  pretreatment  standards  had  been  proposed  by  EPA 
in  August  1973,  to  assist  municipalities  in  developing  requirements 
for  the  pretreatment  of  industrial  waste  waters.  The  guidelines  rec- 
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ommended  th£  joint  treatment  of  industrial  and  municipal  wastei- 
waters  where  practical,  because  joint  treatr^ent  can  provide  s^yixigs 
in  capital  and  operating  expenses,  better -uSe  of  resources,  improved 
operation,  and  more  efEdient  disposal  of  sludges. 

In^July  1973,  EPA  proposed  guidelines  evaluatirg^e  cpst- 
efTectiyeness  of  sewage  treatment  facilities."^  The  1972^/imendnients  ' 
require  that  a  treatment  facility  have  the  most  econorftical  cost  over 
its  estimated  life.  Any  apjjUcation  for  a  Federal  construction*  grant 
must  include  a  cost-effectiveness  analysis  which  demonstrates  that 
the  proposed  facility  is  the  most  cost-efficient  alternative.  The»pro- 
posed  guidelines  represented  JEPA's  initial  effort  Jto  develop  standard 
procedures  for  post-effectiveness  pursuant  to  the  1972  Amendments. 
EPA  expects  to  expapd  the  guidelines  in  the  future  to  include  more 
detailed  procedures  and  additional  guidance  on  wastewater  flow 
projections,  waste  treatment  management  .system,  planning,  treat- 
merit  px'ocess  selection,  and  scheduling  of  cohstruction. 

With^  regard  to  the  preparation  of  impact  statements  on  waste- 
water treatment  facilities,  EPA  is  seeking  to  assure  proper  considera- 
tion pf  environmental  ^iinpacts  while  avoiding  unnecessary  delay. 
Envilpnmental  analysis  of  the  land  use  impact  of  sewer  construction, 
disciBied  in.CJiapter  1,  is  of  particular  importance.  Although  the 
nupiber  of  impact  statements  prepared  to  date  has  been  limited,  EPA 
now  emphasizes  that  applicants  for  grants  must  prepare  complete 
environmental  assessments  as  integral  parts  of  their  plans  or  appli- 
cations for  grants,^*^  At  the  same  time,  EPA  has  taken  steps,  in- 
cludilig  preparation  of  a  handbook  to  assist  communities,  to  asshre 
that  the  necessary  analysis  does\iot  delay  the  grant  process. 

Non-Point  Pollutione-^A  study  issued  by  CEQ  this  year  on  the  total 
urban  water^blljition  load  gave  additional  emphasis  to  the  evident 
importance  vS^i^pn-point'  pollution.  This  study,  which  is  described  in 
detail  in  Chapter  6,  showed  that'stormwater  runoff  in  urban\areas  ' 
carries  large. volumes  of  pollutants  into  receiving  waters,  with  serious 
impacts  on  water  q^uli^ity.  It  also  demonstrated  that  the  nfnoff  prob- 
lem wall  have  to  be  controlled  in  many  urban  area3  if  water  qualPty 
standards  are  to  be  met.  The  study  recommended  analysis  and  plan- 
ning to  identify  the  most  cost-effecSve  solutions  to  the'runoff  problem 
in  each  urban  2^rea.   ^      .    '  ,    •  ' 

The  control  of  non-point  ^pollution  is  likely  to  become  a  major 
priority  fqr  wateM)ollution  control  in  the  late  1970's  and  early  1980's, 
after  pollution  frG^|toint  sources  has  been  alleviated.  EPA  is  taking 
steps  to  prepare  for  this  effo'rf*.  Planning  programs  authorized  by  the 
1.  Z  Amepdmqnts  will  focus  attention  on  defining  the  specific  nature 
of  the  non-point  problem  on  particular  water  reaches,  identifying>the 
J  soui;ces  of  the  runoff,  and  developing  solutions 'which  will  be  effective 
at  reasonable  cost,  At  the  same  time,  EPA  is  supporting  r^earch  to 
design  betfpr  control  methods  for  abating  npr. -point  pollution,  with 
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initial  attention  to  runoff  fromf  coal  mining,  agriculture,  and  con- 
struction activities. 

Protecting  the  Oceans 

fmplerhentation  of  the  program  to  control  ocean  dumping,  au- 
thorized by  the  Marine  Protection.  Research  and  Sanctuaries  Act  of 
1972^143        carried  forward  ovep  the  past  yeax  .  As  dfescribed  in  last 

•  year's  Annual  Report,  this  law  prohibits  disposal  of  radiological, 
chemical,  and  biological  warfare  agepts  and  any  high-level  radio- 
-active wastes  in  the  ocean  and  provides  for  regulation  of  all  other 
dumping  through  issuance  of  permits  by  EPA  or,  in  the  case  of 
dredge  spoi!^,  by  the,  Corps  of  Engineers. 

In  October  1973,  EPA  published  final  regulations  governing  the 
conduct  of  the  ocean  dumping  permit  program. Permits,  issued  for 
only  limited  periods,  specify  the  type  and  amount  of  materis^i  to  be 
disposed  of  and  the  location  of  disposal.  Permits  are  based  on  criteria 
which  take  account  of  the  effects  on  human  health,  marine  life,  and 
amenities;  the  permanence  and  persistence  of  those  effects;  and  other 
possible  disposal  methods.  At  present,  sopae  permits  are  being  issued 
for  wastes  which  exceed  the  criteria  because'^here  is  no  feasible  alter- 

.  native  means  of'disposal.  In  such  cases,  permit'^  applicants  must  pre- 
pare and  carry  out  a  plan  which  leads  to  a  disposal  method  comply- 
ing with  thp  criteria."^  jfc*  * 

Implementation  of  the  permit  progifeuuk  resulted  in  changes  in 
dumping  practices.  For  examf)l^,  EPA  required' the  city  of  Philadel- 
phia to  move  its  sludge  dump  site  36  mite  farther  out  into  the  At- 
lantic as  an  interim  measure  while  it  develops  an  alternative  method 


of  disposal.  Some  40  dumper^  of  industrial  waste  in  tWJifew  York, 
City  area  ceased  dumping  because  of  regulatory  restrictioiS."^ 

Table  1 1  shows  the  wastes  (excluding  dredged  material)  disposed  of 
in  the  Atlantic^  Pacific,  and  Gulf  of  Mexico  during  1973.  Over  90 
percent  of  the  wastes  'were  sewage  sludge  or  industrial  wastes.  Over 
90  percent  of  the  dumping  occurred  in  the  Atlamtic. 

A  critical  need  is  an  effective  monitoring  system  to  gathej  data  on 
the  effects  of  dumping  on  the  oceams,  so  that  trends  can  be  detected 
,  and  actions  taken  to  prevent  degradation.  EPA,' the  National  Oc^ic 
and  Atiifespheric  Adniinistration,  the;^  Corps  of  ^ngineers,  the  Coast 
Guard,  and  other  Federal  and  state  agencies  are  cooperating  to  meet 
t*his  need. 

.  \  ■  "  . 

Safe  Drinking  Water 

TW  President's  Safe  Drinking  Water  Act  of  1973  was  proposed 
to  assur^  safe  drinldng  water  to  proti&ct  health.^^^  It  was  based  on  a 
strategy  which  assigned  important  roles' to  the  Federal  Government, 
state  and  local  governments,  and  citizens.  The  Federal  Government 
would  develop  national  health  standards  for  public  water  supply  sys- 
tems and  have  authority  to  intervene  in  the  case  of  a  healdi  emer- 
gency. State  and  local  governments  would  have  primary  responsibility 
for  implementing  and  enforcing  the  standards^^  Citizens  would  be 
informed  of  any  violation  of  standards  and  would  be  authqmed  to 
file  citizen  suits  in  Federal  courts  to  secure  compliance.  • 

In  T  une*1973,  the  Senate  passed  drinking  water  legislation,  the 
Safe  Drinking  Water  Act  of  1973.^^^  The  House  has  also  nearly  com- 
pleted action  on  its  bill.^*®  The  Congressional  legislation  is  similar  to 
the  Administrati6n  proposal  in  most  respects  but  would  give  the  Fed- 
eral Government  broader  responsibilities  and  powers  for  imple- 
mentmg  and  enforcing  standards.  In  addition,  the  House  legislation 
creates  a  temporary  program  to  assure  adequate  supplies  pf  chlorine 

OceanHDIsposs^oV  Waste,  1973  * 

^  ^       [In  tons]  ^ 


^  Waste  type 

•Atlantic 

Gulf  of 

Pacific 

Total 

<^ 

Ocean 

Mexico 

Ocean 

Industrial  wa^te 

3.997.100 

l,408.00bv. 

0 

5.405.100 

Sewage  sludge 

5.429,400 

0 

5.429.400 

Cdnstruction  and  demoli- 

tion debris 

0 

1,161,000 

Solid  waste 

0 

240 

240" 

Explosives 

0 

0 

0 

Total  t 

10,587,500 

1,408,000  / 

^                     /  1 

240 

11,995,740 

t  Does  not  include  dredged  material. 
Source:  Environmental  Protection  Agency. 
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to  disinfect*  drinking  water  and  treatment  plant  effluent  and  provides 
for  the  regulatioftof  deep  well  injection  of  wastes. 

Hazardous  Pollutants 

Thousands  of  man-made  chemicals  are  introduced  into  the  en- 
vironment each  year,  many  for  the  first  time.  Of  this  myriad,  a  few 
have  polential  for  causing  very  serious  damage  to  man  or  the  en- 
vironment. 

The  need  to  regulate  hzizardous  substances  was  first  recognized  in 
1910  when  Congress  passed  the  initial  pesticide  control  law.  Since 
1910,  many  laws  have  dealt  with  aspects  of  hazardous  pollutant  con- 
trol-including the  Occupational  Safety  and  Health  Act,'°°  the  Con- 
sumer Product  Safety  A'ct,'°'  the  Food,  Drug  and  Cosmetic  Act,"^ 
the  Federal  Environmental  Pesticide  Control  Act,^^^  the  Atomic 
Energy  Act,'°*  and  the  Federal  Water  Pollution  Controf  Act^^But 
the  development  and  production  of  potentially  hazardous  substances 
continually  increases,  and  serious  problems  occur  which  cannot  be 
addressed  by  existing  authorii 

"  This  section  deals  with  three  different  elements  of  the  hazardous'' 
pollutants  problem — toxic  substances,  occupational  health,  and  pesti- 
7  cides.  Federal  authority  to  regulate  each  of  these  is  at  a  different 
stage  of  development.  The  legislative  base  for  control  of  pesticides 
has  been  well  established,  and  relatively  mature  Federal  programs 
exist  to  regulate  their  use.  Thr^e  and  one-half  years  have  j^assed 
since  the  enactment  of  an  occupational  health  authority,  and  imple- 
mentation is  in  the  developmental  stage.  Urgently  needed  Federal 
authority  tp  deal  with  toxic  substances  has  been  proposed  by  the 
President  hut  has  yet  to  be  enacted  by  the  Congress. 


Toxic  Substaltces 

The  term'^'toxic  substances"  applies  to  chemicals  considered  threats 
-to  man  and  the  environment.  As  chemical  technology  develops  and 
expands,  additional  potentially  toxic  substances  come  into  use  each 
year.  Previous  Annual  Reports  have  described  environmental  health 
problems  from  mercury,  polychlorinated  bipheilyls  (PCB) , 
haloethers,  lead,  and  cadmium.  In  1971— three  and  ofte-half  years 
ago — President  Nixon  proposed  the  Toxic  Substances  Control  Act 
to  provide  authority  to  regulate  toxic  substances.  Legislation  has  yet 
to  be  enacted,  although  versions  have  passed  in  both  the  Senate  and 
the  House.  *  *^ 

The  Toxic  Substances  Control  Act  would  create  comprehensive 
authority  to*  (I)  control  the  production,  distribution,  or  use  of  any 
chemical  substance;.  (2)  provide  access  to  information  for  assess- 
ment; and  (3\  require  testing  of  new  chemical  compounds  or  new 
us.^s.  This  legislation  would  thus  provide  tools  necessary  to  assess, 
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control,  and  prevent  future  hazardous  pollutant  problems  and  hope- 
fully forestall  the  necessity  for  such  emergency  action  as  was  required 
in  the  past  year  in  the  case  of  asbestos  and  vinyl  chloride. 

Asbestos — In  June  1973,*  EPA  announced  the  discovery  of  amosite 
asbestos  fibers  in  the  drinking  water  of  Duluth,  Minnesota,  and 
nearby  communities.  The  source  of  the  fibers  was-traced  to  the  daily 
discharge  of  ^67,000  tons  of  geochemically  distinct  taconite  (lov/- 
gracje  iron  ore)  tailings  from  the  Reserve^  Mining  Company 
processing  plant  in  Silver  Bay,  Minnesota. 

This  discovery  resulted  in  a  massive  effort  of  Federal,  state,  and 
local  agencies  to  assess  the  potential  threat  to  health.  The  Chairman 
of  the  Council  on  Environmental  Quality  was  given  responsibility  to 
coordinate  Federal  activities  relating  to  the  problem. 

The  full  implications  to  health  of  this  asbestos  cannot  as  yet  be 
define^  with  certainty.  Fibers  averaging  less  than  2  microns  in  length 
were  found  in  concentrations  ranging  up  to  100  million  fibers  per 
liter  in  tap  water  in  Duluth  and  nearby  communities.  Hence  over 
200,000  people  have  ingested  considerable  amounts  of  asbestos  over 
the  18  years  since  the  plant  started  production.  Furthermore,  levels 
of  asbestos  in  the  air  near  the  plant  in  Silver  Bay  range  from  about 
100,000  to  10  million  fibers  per  cubic  meter.  The  primary  health 
concern  is  that  asbestos,  a  carcinogen  which  causes  a  variety^  of 
cancers  (including  gastrointestinal  cancer)  when  inhaled,  wilr  also 
iqause  cancer  when  ingested.  Epidemiological  and  clinical  studies  of 
the  Duluth  population  cannot  provide  a  clear  answer  becattse  the 
average  period  from  initial  exposure  to  the  first  symptoms  of  asbestos- 
induced  cancer  is  2Q  to  40  years.  Yet  when  sufficient  time  has  lapsed 
to  make  definitive  conclusions,  the  fate  of  those  who  have  drunk  the 
contaminated  water  ov.er  the  past_18  years  *tnay  have  been  sealed. 

The  original  suit  was-  filed  in  February  1972  against  the  Reserve 


Reserve  Mining  discharges  67,000  tons  of  taconite,  con^iining  asbestos,  into 
Lake  Superior  every  day. 
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Mining  Company  by  the  United  States  Government  on  the  grpujids 
that  Reserve  was  in  violation  of  the  Federal  Water  Pollution  Control 
Act  and  the  Refuse  Act  arW  v/as  causing  ecological  damage  to  Lake 
Superior.  When  asbestos  was  discovered  in  the  Duluth  water  supply, 
the  suit  was  amended  to  include  public  health  issues.  After  the  Origi- 
nal suit  was. filedj^the  parent  corf)orations  of  Reserve  Mining  Com- 
pany ( Armco  Steel  Corporation  and  Republic  Steel  Corporation)  and 
several  north-shore  communities  and  business  entities  were  joined  as 
defendants.  Plaintiffs  now  include  three  states, five  environmental 
organizations  and  the  cities  of  Duluth,  Minnesota,  and  Superior, 
Wisconsin. 

On  April  20,  1974,  Judge  Miles  Lord  of  the  U.S..  District  Court 
in  Minneapolis  shut  down  the  Reserve  plant,  basing  his  decision  upon 
the  finding  of  an  existing  health  hazard A  temporary  stay  of  the 
order  was  obtained  by  Reserve  from  the  Eighth  Circuit  U.S.  Court 
of  Appeals  on  April  22.  A  second  Court  of  Appeals  decision  on 
June  4  extended  the  stay  an  additional  70  days,  conditioned  on  good 
faith  preparation  and  implementation  by  Reserve  of  an  acceptable 
on-land  disposal  plan.  The  U.S.  Supreme  Court  declined  to  set  aside 
the  Circuit  Court  decision.  • 

Because  communities  located  on  the  north  shore  draw  their  water 
supplies  from  Lake  Superior,  Chainnan  Peterson  wrote  the  governors 
of  Minnesota,  Wisconsin,  and  Michigan  in  February,  recommending 
that  all  affected  communities  talce  necessary  steps  to  provide  adequate 
filtration  for  their  drinking  water  supply.  A  joint  EPA  and  Corps  of 
Engineers  research  pilot  treatment  study  was  initiated  at  that  time. 
On  April  5,  the  Chief  of  the  Corps  of  Engineers,  usi^ig  a  newly 
enacted  authority,* announced  a  program  to  supply  ^nicropore  filter 
units  for  the  water  taps  of  public  buildings  in  each  of  the  affected 
communities  so  that  all  citizens  could  avail  themselves  of  fiber-free 
water,  and  to  provide  interim  water  supply  treatment  measures  within 
4  to  6  months  until  permanent  water  supply  treatment  facilities  were 
completed.  " 

Vinyf  Chloride — On  ^January  22,  1974,  the  National  Institute  of 
Occupational  Safety  and  Health  announced  that  the  B.  F.  Goodrich 
Company  had  found  that  the  death  of  three  of  its  workers  from  pre- 
viously rare  liver  cancer  (angiosarcoma)  was  related  to  occupatiSnal 
exposure  to  vinyl  chloride.  This  announcement  caused  immediate 
concern.  Approximately  5.2  billion  pounds  of  vinyl  chloride  gas  were 
produced  in  1972  at  over-16  locations  in  the  United  States.  Approx- 
imately 97  percent  of  this  production  was  used  at  40  plants  to  pro- 
duce polyvinyl  chloride  (PVC),  which  was  then  converted  at  a  vast 
number  of  sites  to  polyvinyl  chloride  plastic  products.  The  other  3 
percent  of  vinyl  chloride  was  used  for  a  wide  variety  of  purposes  such 
^  as  the  propel lant  gas  for  a  number  of  aerosol  cosmetics  and  pesticides. 

Since  January,  16  additional  cases  of  angiosarcoma  of  the  liver 
from  occupational  exposure  to  vinyl  chloride  have  been  identified* 
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More  cases  are  suspected  and  are  being  investigated.  Animal  toxicity 
tests  on  mice  and  rats  ceem  to  confirm  that  vinyl  chloride  produces 
angiosarcoma  of  the  liver  at  levels  at  least  as  low  as  50  parts  per  mil- 
lion. Preliminary  medical  studies  of  workers  exposed  to  this  chemical 
also  reveal  abnormally  high  levels  of  other  liver  and  kidney  disorders 
and  cancer  of  other  organs. 

B^jause  of  the  large  number  of  v/orkei^  who  have  been  involved 
with  vinyl  chloride  over  the  last  15  years  and  because  the  general 
population  has  also  been  exposed  to  some  degree,  the  19  reported 
cases  may  be  merely  the  fimt  indication  of  a  much  larger  environ- 
mental and  occupational  health  problem,  particularly  since  15  years 
is  less  than  the  normal  period  of  time  required  for  cancer  symptoms 
to-  develop. 

Rapid  action  has  been  taken  since  January  to  assess  and  deal  with 
the  problem.  On  April  5,  the  Occupational  Safety  and  Health  Ad- 
ministration (OSHA)  issued  a  temporary  emergency  standard  of  50 
parts  per  million  as  the  maximum  allowable  limit  of  exposure  to 
v.OTker3.^°^  On  April  22,  the  Food  and  Drug  Administration  proposed 
banning  vinyl  chloride  as  a  propellant  and  ingredient  in  aerosols.^^^ 
On  April  26,  EPA  suspended  the  registration  and  sale  of  all  pesticides 
containing  vinyl  chloride  designated  for  indoor  use.^°^  On  May  9,  the 
Consumer  Product  Safety  Commission  required  disclosure  by  pro- 
ducers of  the  use  of  vinyl  chloride  in  all  aerosol  consumer  products-^^"^ 
On  May  10,  OSHA  proposed  a  permanent  workplace  standard  of  no 
detectable  exposure,  using  equipment  sensitive  to  one  part  per 
million.^^^  v 

Although  the  production  and  use  of  plastics  made  /rom  PVC  resins 
are  pot  known  to  create  health  problems,  investigations  are  under- 
v/ay,  particularly  of  uses  in  food  and  beverage  processing.  Air  and 
water  pollution  control ,  requirements  at  plants  producing  PVC  are 
also  under  consideration. 

Toxic  Water  Pollutants — The  1972  Amendments  to  the  Federal 
Water  Pollution  Control  Act  define  toxic  pollutants  as  those  pol- 
lutants which  "cause  death,  disease,  behavioral  abnormalities,  can- 
cer, genetic  mutations,  physiological  malfunctions  (including 
malfunctions  in  reproduction)  or  physical  deformations  in  such 
organisms  or  their  offspring."  In  July  1973,  EPA  designated  12 
chemicals  used  in  manufacturing  as  toxic  water  poilutants,^°^^  in-j 
eluding  the  pesticides  aldrin,  dieldrin,  endrin,  DDT  and  its  derivaC^ 
tives  DDE  and  DDD ;  the  pesticide  compound  toxaphene ;  cadmium, 
mercury  and  cyanide;  and  the  industrial  chemicals  benzidine  and 
PCB  (polychlorinated  biphenyls).  These  pollutants  are  toxic  in  very 
low  concentrations,  with  the  exception  of  benzidine, 'v>iiiich  was  in- 
cluded because  of  its  ubiquity  and  known  carcinogenic  properties- 
EPA  is  currently  developing  effluent  standards  governing  the  dis- 
charge of  these  toxic  pollutants. 

EPA  is  currently  studying  arsenic,  selenium,  chromium,  lead,  as- 
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bestos,  sevin,  ziiw  ,  (  hloidane*,  lindane,  acridinc,  hy(lnx]uinonc,  ortho- 
chlorophenol,  beta-naf)htlu)l,  alpha-naphth(>l^ber\lliurn,  nickel,  ami-  ' 
inony,  bepta^'^hlor,  (•ain{)hor,  metliyl  parathion,  parathion,  and  di- 
n-butyl pbtbalate  f()r  p()ssibl.e  inclusion  on  tbe  list. 

Lead — It  has  been  estimated  that  owx  persons  under  IB 

^have  concentrations  of  lead  in  their  blood  of  10  inic  rograrns  per  U)t) 
prams.''''*  Important  bio(  hemicai  ( hafi^'es  are  known  to  o(  (  ur  in  c  hil- 
dren  with  blood  lead  levels  in  the  ranti^t*  of  40  to  60  micrd^rams  per 
100  grams. 

Th(*se  concentrations  of  lead  arc  believed  to  oomc  predominantly 
from  enviroiunental  sources,  including  lead  in  old  house  paint  and 
putty,  and  combustion  of  lead  in  fuels.  Although  the  major  source  of 
high  lead  concentrations  in  the  blood  level  of  children  is  undoubtedly 
ingested  lead  paint,  the  fact  that  a  sufficient  fraction  of  children  with 
high  lead  levels  in  their  blood  live  in  no  ndi  la  pi  da  ted  housing  imjjlies 
that  lead  in  gaiJoline  reaches  children  either  through  inhalation  of 
atmospheric  particulates  or  through  ingestion  of  house  dust  and 
dirt. 

On  December  6,  1973/*^"  EPA  promiilgated  regulations  limiting 
the  lead  content  of  gasoline.  This  limitation  reduced  the  allowable 
levej[  of  lead  to  an  average  of  1.7  grains  of  lead  per  gallon  in  1975 
and  0.5  grams  of  lead  jjer  gallon  in  1979.  The  regulatioi^  was  based 
in  part  upon  the  need  for  non-leaded  gas  to  avoid  poisoning  air 


EPA  regulations  will  limit  the  amount  of  lead  in  gasoline,  the  most  significant 
source  of  Irad  exposure.       .  * 
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pollution  catalystn  fas  described  earlier  in  the  chapter),  but  it  will 
also  reduce  the  introduction  of  lead  into  the  environment  from  the 
combustipn  of  gasoline,  which  is  the  most  significant  and  controllable 
source  of  lead  exposure. 

» 

Hexachlorobenzene — In  1933,  Turkey  suffered  an  epidemic  of 
what  was  called  "monkey  face"  disease  which  affected  up  to  3,000 
persons.  The  symptoms  of  the  disease  included  enlarged  livers,  ab- 
nonnal  sensitivity  to  light,  weight  loss,  and  abnormal  hair  growth 
(particularly  on  the  face).  The  cause  of  the  disease  was  traced  to 
the  consumption  of  seed  grain  treated  with  a  fungicide  called  hexa- 
chlorobenzene (HCB) ,  -  ^ 

In  December  1972,  the  U.S.  Department  of  Agriculture  identified 
HCB  levels  above  0.3  ppm  in  beef  carcasse  while  taking  routine  fat 
samples  for  pesticide  analysis.  Over  20,000  animals  were  quarantined. 
More  recently,  HCB  residues  have  been  detected  in  slaughtered  ani- 
mals in  California  and  Texas.^^*^ 

Hexachlorobenzene  is  a  stable  persistent  chemical  with  relatively 
low  acute  toxicity.  But  it  causes  serious  delayed  effects  such  as  enlarged 
livers  and  even  death  in  rats  at  daily  doses  of  as  little  as  30  mg/day 
HCB  in  fobd.^^^ 

Moist  HCB  is  used  as  a  fungicide  for  treating  seed  grains.  However, 
known  cases  of  food  contamination  by  the  chemical  to  date  have  not 
been  linked  to  this  use.  Rather,  contamination  from  HCB  mav  result 
from  the  Tact  that  HCB  is  an  impurity  of  up  to  10  percent  in  o^r 
pesticides,  from  air  and  water  contamination  during  HCB  manu- 
facture, and  from  landfill  disposal  of  HCB  residues  produced  during 
manufacture  of  perchlorethylene  and  tetrachloride.  ^ 

Oh  July  1,  1973.  the  Environmental  Protection  Agency  set  an  in- 
terim level  of  0.5  pom  in  the  fat  of  animals  at  the  time  of  slaughter."" 
This  guideline  is  reviewed  every  90  days  and  is  still  in  effect.  EPA  is 
continuing  research  on  air-related  sources  of  HCB,  toxicological 
effects  in  animrvifj.  and  decomposition^  of  HCB  in  the  soil. 

Occupational  Health 

The  workplace  is  the  fXJrtion  of  man's  er^-ironment  in  which  prob- 
lems with  hazardous  substances  are  often  first  apparent  and  in  which 
their  health  impact  is  often  most  severe.  In  1973,  the  U  S.  workforce 
of  over  88  million  workers  suffered  over  250  million  days  ^'^  of  lost 
work  due  to  workplace  conditions.  Significant  lost  productivity  re- 
sults from  known  occupational  diseases.  Undoubtedly,  more  occupa- 
tional disease  exists  than  is  recognized. 

In  1970  the  Occupational  Safety  and  Health  Act  was  enacted,"^ 
triving  the  Occupational  Safety  and  Health  Administration  (OSHA) 
vithin  the  Department  of  Labor  authority  to  establish  and  enforce 
»tandards,  to'provide  training  and  educational  programs,  and  to  set 
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up  an  injmT^and  illness  reporting  system.  The  Act  also  empowers  the 
National  Thstitute  for  Occupational  Safety  and  Health  (NIOSII) 
under  the  Department  of  Health,  Education,  and  Welfare  to  conduct 
research  and  make  recommendations  for  standards  to  OSHA. 
^  The  Act  provides  for  state  implementation  upon  request  of  the 
gbvemor  and  the  finding  by  OSHA  that  the  standards  and  enforce- 
ment proposed  are  at  least  as  effective /as  Federal  implementation. 
To  date  23  states  have  received  approval  to  administer  their  own 
programs.  However,  in  a  class  action  suit,  AFL-CIO  is  challenging  . 
these  approvals  on  the  grounds  that  state  implementation  will  not  be  • 
equivalent  to  Federal  enforcement.*'" 

The  Occupational  Safety  and  Health  Act  provided  for  the  estab- 
lishment of  three  types  of  standards.  Initially,  OSHA  was  empow- 
ered under  Section  6(a)  of  the  Act  (until  April  1973)  to  establish 
national  conSen^sus  standards.^  Such  .consensus  standards  were  estab- 
lished for  approximately  40r0  chemicals.  As' intended  by  the  Act,^ 
these  standards  were  based  on  guidelines  and  practices  which  had 
previously  been. set  by  industry  and  government  agencies.  They  con- 
sisted primarily  of  threshold  limit  values  (tihe  limits 'for  the  concen- 
tration of  the  chemical  in  the  air) . 

Section  6fb)  provides  authority  and  procedures  for  promulgating 
'*pennanent"  standards  whenever  the  Secretary  of  Labor  determines 
that  such  a  standard  should  be  issued.  The  "permanent"  standard 
may  include  requirements  regarding  work  practices,  monitoring,  and 
medical  surveillance  in  addition  to  threshold  limit  values. 

NIOSH  has  authority  to  carry  out  clinical  and  field  research  and 
make  recommendations  for  standards,  transmitting  the  recommenda- 
tions to  OSHA  in  the  form  of  criteria  documents. 

Since  passage  of  the  Act  in  1970,  only  16  jrnteria  documents  have 
been  transmitted  by  NIOSH  to  OSHA.  These  criteria  documents  are 
recommendations.  To  date,  only  one  standard— for  asbestos— has 
been  promulgated  by  OSHA  based  on  a  criteria  document.  In  addi- 
tion, standards  have  been  set  for  14  carcinogenic  substances. 

Section  6^  )  provides  for  the  establishment  of  temporary 
emergency  standards.  These  are  cfTective  for  only  6  months.  Tempo- 
rary <?mergency  standards  are  designed  to  provide  interim  protection 
while  OSHA  develops  a  **pertnanent"  standard.  Most  recently,  9 
OSHA  has  promulgated  emergency  standards  for  vinyl  chloride  and 
pesticide  field  reentry  intervals. 

o 

Asbestos — The  first  comprehensive  OSSA  standard,  asbestos,  was 
established  in  December  1971.^'"  Designed  to  prevent  a  severe 
respiratory  impairment  called  asbestosis,  the  standard  set  a  level  of  2 
fibers  (of  5  microns  jn  length)  per  cubic  centimeter  of  airnn  tfie 
workplace.  This  standard  also  contains  provisions  for- work  practicj^s 
and  personal  and  environmental  monitoring.  It  will  go  into  effect 
july  1,  1976.  An  interim  requirement  of  5  fibers  per  cubic  centi- 
meter is  in  effect  until  then. 
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The  standard  v/ao  challen^^ed  in  the  courts  by  the  AFL-CIO  and 
the  Environmental  Defense  Fund  on  the  grounds  that  workers  would 
not  be  free  of  risk,  j)articularly  from  capcer,  and  tlftt  provisions  for 
monitorinf^,  labeling,  recordkeeping,  minimum  concentrations,  and 
control  methods  are  inadequate.  In  April,  the  court  upheld  the 
standards,  recjuiriiig  OSHA  only  to  reexamine  the  uniform  applica- 
tion of  the  1976  effective  date  for  the  2-fi\er  standard  and  requiring 
employers  to  keep  monitoring  records  f^ a  period  of  3  years.^^* 

Because  the  standard  was  not  originally  designed  to  protect  against 
inecothioloma,  a  family  of  diffuse  cancers  known  to  occur  on  exposure 
only  to  asbestos-like  fibers,  the  standard  is  currently  undergoing  thor- 
ough reviev/  by  OSHA. 

(^rcinogens — In  January  1973;  the  Health  Research  Group  and 
the  Oil,  Chemical  and  Atomic  Workers  Union  requested  a  temporary 
emergency  standard  to  prevent  worker  exposure  to  10  cancer-causinjg 
chemicals.  In  May  1973,  OSHA  took  emergency  action  to  estabHsh 
a  temporary  emergency  standard  to  prevent  worker  exposure  to  14 
carcinogens.  This  standard  marjdated  specific  work  practices  to  be 
followed  in  a  plant.^^'^ 
)  In  September  1973,  the  OSHA  Advisory  Committee  on-Carcino- 
gens  recommended  the  establishment  of  a  permit  system  with 
specified  monitorii^g  requirements  to  guarantee  that  workers  not  be 
exposed  to  measurable  levels  of  the  14  chemicals. 

In  January,  after  a  2-month  lapse  of  the  temporary  emergency 
standard  and  after  having  circulated  a  revised  environmental  im- 
pact statement,  OSHA  promulgated.  14  separate  standards  cover- 
ing the  14  carcinogens.  Each  standard  consisted  primarily  of  required 
practices  to  be  followed  in  a  plant;  no  permit  system  was  established 
and  no  monitoring  was  reqaired. 

The  14  standards  have  been  challepged  in  the  U.S.  Court  of  Ap- 
peals by  the  Health  Research  Gr6up  anJi  the  Oil,  Chemical  and 
Atomic  Workers  Union  on  the^grounds  ..aat  the  standards  failed  to 
adopt  perfonnknce  standard^ of  zero  detectable  exposure,  implement 
the  use  permit  system,  require  personal  and  environmental  monitor- 
ing, and  require  medical  surveillance  specific  to  exposure  to  the  par- 
ticular c^rcinogen.'"^  Suits  have  also  been  filed  by  industries  on 
the  grounds  that  four  of  the  substances     are  nof  carcinogenic. 

iPesticide  Field  Reentry — Authority  to  regulate  field  worker  e:5po- 
sure  to  pesticides  is  provided  in  both  the  Occupational  Safety  and 
Health  Act  and  the  Ptderal  Environmental  Pesticide  Control  Act 
(FEPC.\).  The  former  protects  employees  and  the  latter  directs 
EPA  to  control  the  use  of  pesticide. 

In  May  1973,  the  Department  of  Labor  issued  temporary  emer- 
gency field  reentry  standards  to  protect  farm  workers  from  exposure 
to  hazardous  pesticides.'"*  In  his  1972  Environmental  Message  the 
President  had  ordered  development  of  standards  to  define  the  time 
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foUov/ing  application  of  pesticide  during  which  laborers  may  not 
enter  the  fields.  Reentry  times  of  up  to  SQj^ays  were  established  for 
2I*^3ticides  uced  on  6  crops.  These  temporary  emergency  standards 
lapsed  in  November  1973. 

In  May  1974,  the  EPA  promulgated  permanent  field  reentry  stand- 
ards.''*'' These  standards  provide  a  requirement  that  unprotected 
workers  be  prevented  from  entering  pesticide- treated  fields  until  the  ^ 
sprays  have  dried  or  dust  settled.  Reentry  times  of  24  to  48  h<s>urs 
were  established,  for  12  highly  toxic  pesticides. 

Pjisticides  ' 

Pesticides  and  various  other  chemicals  used  for  agricultural  or 
horticultural  purposes  are  presently  coi;itrolled  under  the  Federal  In-^^^ 
secticide,  Fungicide,  and  Rodenticide  Act  of  1947  (FIFRA)«*°°  as 
amended  by  the  Federal  Environniental  Pesticide  Control  Act  of 
1972'(FEPGA  ).  FEPCA  expanded  provisions  of  the  1947  Act,  giv- 
ing EPA  ne\v\  authority  to  clatssify  chemicals  for  restricted  use,  to 
regulate  the  use  of  products  in  addition  to  specifying  labeling,  and 
to  control  products  sold  in  interstate  commerce.  FEPCA  provisions 
take  effect  over  a  4-year  period ;  corresponding  provisions  of  FIFRA 
remain  in  efTect  until  thiey  are  replaced. 

Implementatioh  of  FIFRA,  as  Amended — In  October  1973,^«' 
EPA^  proposed  regulations  requiring  all  producers  of  pestibides  to 
maintain  records  showing  the  brand  name,  type,  amount,  and  com-  « 
position  of  every  batch  of  pesticide  produced,  and  the  receipt  and 
shipment  of  all  pesticide,  with  authorization  for  EPA  to  iaspect  and 
copy  these  records.  Subsequently,  in  November  1973,  EPA  issued  filial 
regulations  for  registration,  labeling,  and  reporting  of  pesticide  {>ro-^^— 
duction.*'"'  All  establishments  in  which  pesticides  are  produced  must 
register  with  EPA  and  must  submit  reports  on  production,  sales,  and 
distribution.  Under  the  rej^ulations,  establishments  in  interstate  com- 
merce had  to  Skubmit"^  applications  for  registration ^by  December  4, 
1973;  establishments  producing  solely  for  intrastate  commerce  did 
not  need  to  submit  applications  until  October  1974.  All  pesticide 
produ^:ts  released  for  shipment  on  or  after  October  21,  1974  by  all 
interstate  establishments  muSit  bear  an  EPA  establishment  regis- 
tration number.  Products  released  for  shipment  by  intrastate  Establish-  , 
ments  must  display  the  establishment  registration  number  6  months 
after  such  establishments  are  notified  of  registration.  New  products 
are  required  to  bear  an  EPA  registration  number  from  the  mitset  of 
production. 

To  provide  for  certain  emergency  situations  in  which  a  registered 
pesticide  may  not  be  available  or  efTec^ive,^  EPA  in  December  1973 
issued  final  regulations  governing  the  emer^^ency  use  of  unregistered 
pesticides.'"*^  Under  these  regulations,  toxaphenc  has  been  used  on 

^  159 

100      .  —  . 


£od  webwomi  in  South  Dakota  because  the  re^stered  pesticide  para- 
thion  was  not  available, 

FIFJIA  as  amended  is  intended  to  foster  research  and  development 
^o*"  ne%v  pesticides  by  assuring  some  protection  of  an  investment  made 
by  a  developer  in  procuriniuj  data  in  supfK)rt  of  r(*{?istration  for  a  nev^^ 
ciiemic  al.  EPA  plans  to  provf^le  n^asonable  protection  and  compensa- 
tion for  the  production  of  datii  on  a  nev^^  pesticide,  while  at  the  same 
time  assurin<jr  that  coinjfetition  is  not  unduly  affected  and  that  avail- 
able knowledge  of  pesticides  is  not  restricted,  to  the  detriment  of  the 
public  interest.  Accordinc^ly,  the  law  requires  that  an  applicant  for 
a  pesticide  refjristration  who  makes  use  of  test  data  developed  by  a 
previous  applicant  must  pay  for  this  use  after  October  1974. 

Regulatory  Actions — Under  both  FEPCA  and  FIFRA,  EPA  has 
authority  to  control  the  registration  of  various  chemical  pesticides. 
Under  the  law;  anv  total  or  partial  ban  of  individual  oesticides  or 
chemicals  must  not  cause  undue  risk  to  the  public  health  and  wel- 
fare. Public  hearinp^  to  acquire  data  andvdevelop  knowled^^e  about 
various  chemical  substances  have  been  held  by  EPA  throughout  the 
year. 

Aldrin  and  Dieldrin^ — In  March  1971,  EPA  issued  a  notice  of  intent 
to  cancel  all  Fecieral  registrations  of  products  containing  aldrin  3^\d 
dieldrin.^^''  Following  a  1972  scientific  advisory  committee  review, 
EPA  ordered  retention  of  the  two  pesticides  foj:  termit<?  control, 
nursery  dipping  of  roots  and  tops  of  nonfood  plants,  and  moth- 
proofing of  wooien  textiles  and  carpets  w^here  there  is  no  effluent  dis- 
charge. Shell  Chemical  Company,  the  sole  manufarturer  of  aldrin/ 
dieldrin,  has  voluntarily  withdravv'n  a  number  of  the  more  contro- 
versial registered  uses,  includirig"^  those  for  aerial  iipplication.  dust 
formulation^  fire  ant  control,  and  .granules  for  termite  control. 

The  conriniied  usfe  of  aldrin  and  dieldrin  for  the  protection  of 
corn,  citrus,  j\nd  certain  other  crops  is  being  examined  bv  EPA  a^ 
hearingj?\vhich  bejjflin  in^  October  1973.  EPA  is  considering  cancelling 
all  oc  part  of  the  Federal  registrations  of  the  two  pesticides  for  control 
of  soil  insects  attacking  com'and  citrus  fruit,  for  orchard  trunk  spray- 
ing, and  for  foliage  application  on  certain  fruits  and  vegetables.  The 
ecorioinic  and  social  benefits  derived  from  use  of  the  two  pesticides 
and  the  establishment  of  acceptable  residue  tolerances  for  these  chem- 
icals in  mf^fi^^  milk,  eggs,  and  certain  oth^r  food  commodities  have 
been  discussed  at  the  hearings. 

=  In  A^igust,  EPA  annoi^nced  its  intent  to  suspend  all  uses  of  aldrin 
and  dieldrin  pesticide  products.  A  suspension  order  halts  sales  i^nd 
uses  of  a  product  pending  tlie  final  outcome  of  the  cailcellatiori  proc- 
ess. Subject  to  reconsideration  by  the  Administrator  after  public 
shearings,  a  final  suspension  decision  could  be  made  as  early  as 
September. 

In  March  1974,  a  routine  su  vey  by  the  U.S.  Department  of  Agri- 
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Culture  !?h()we(l  ( hi(  kcrf^  in  thr  area  of  Jarkson,  Mi<)Hisf)ippi,  with 
rrnidues  of  up  to  1  par  ts  p;»r  rniniori  of  dieldrin.  A'f tei  an  investif'ation 
hy  EPA,  ()vc>r  8.^)  million  hirds  with  residues  in  rx('(»ss  of  0/5  parts 
per  niillion  had  to,  he  sat  rif'u  ed  The  s(»i;r(  e  of  ( ontainination  has 
heen  trac  ed  to  oils  used  in  the  pn  |)aratinn  ot  (  hi(  ken  fe(»(l. 

,.  c  * 

2,4,5.T — EPA  planned  to  hold  a  puh1i(  hearirif^  on  federally  ap- 
proveil  uses  of  2,4,^)- T  to  examine  whether  to  ( hanfje  the  registration 
of -this  (  heinit  al  for  ii^>es  sii(  h  as  ( learin)[i^  hrush  frorn  rant^'e,  pasture, 
forest  land,  and  utility  and  hi^^'hway  rif^hts  of  way,  and  for  we(»(l 
control  in  rice  fields.  The  major  (Oiuerns  in  the  retj^istration  of 
2,4,')-'r  are  p()tential  health  ha/ards  tcr  rnan  and  animals,  jjosiiihle 
hioa(  (  umulation  in  the  env'ironment  and  animal  tissues,  availahility 
and  jjossihle  adverse  environmental  effects  of  idternative  control 
methods,  actual  effec  tiveness  and  ( ost  of  2,4,!)-T,  atul  imi)ortance 
of  toxi(  impurities. 

On  June  28,  1^74,  EPA  withdrew"  its  Npticc  of  Intent  to  Camd 
2,4,'^-'r  as  it  relates  to  ji(  e,  and  dismissed  the  jnihlic  hearint^'s  on  all 
rei^istered  uses  of  Jierhicides  derived  fn)m  2,4,5-T.^''^  EPA  took  this'- 
a(  tion  h(»caus(»  of  methpdolo^ical  i)r5hlems  in  th(^  rnonitorint^  of  tetra- 
chloroUi()xin  f  IX'DI)^ ,  a  < ontarninant  of  2,4,^'^- 1'., 

Mirex — EPA  is  currently  holdin;^  hearings  on  whether  to  am<*nd 
or  (  an(  el  the  registration  of  Mirex,  a  ( ljemi(  al  used  to  control  the  fVre 
ant  in  the  southeastern  states  and  to  prevent  mealy  hut;  wilt  on  jjine- 
.  apples  in* Hawaii.  Although  the  fire  ant  does  little  direct  dnma^e  to 
croi)S,  its  stint;  can  he  painful  and  cause  illness.  In  certain  tyjx^s  of 
soils,  mounds  huilt  hv  the  ,imt  can  ( onijjlicate  oi)erations  of  farm 
machinery.  Major  issues  covered  at  the  hearings  include  the  per- 
sistence, mobility,  and  i)ossihJe  MoIij£;i»:ai  roncentrations  of  Mirex; 
ha/ards  to  man  and  the  environment,  with  em])hasis  on  aquatic  life; 
the  extent  of  human  health  prohlems  caused  hy  the  fire  ant;  tht- 
economic  impact  of  the  pest  on  agriculture;  and  the  availahilitv  of 
alternative^  c  ontrol  measures, 

FPA  is  also  review  ing  the  use  of  certain  it)clenti(  ides  in  field*,  home, 
or  urhan  areas.  The  i)roclucts  being  investigated  contain  calcium' 
cvanule,     strychnine,     sodium    nionofluoroacetatc.    and  sodium 
cyanides. 

DDT — In- June  1972,  EPA  issued  an  order  prohibiting  major 
uses  of  DDT,  which  had  heen  found  to  seriously  damage  hirds,  fish, 
and  other  organisms^  in  the  food  chain.  The  ban  was  challenged 
pursuant  to  FIFRA  in  the  U.S.  Court  of  ApjJeals  for  the  District  of 
Columbia      by  both  environmental  groui)s  and  DDT  manufacturers. 

The  Environmental  Defense  Fund,  the  National  ^udubon  Society, 
the  Sierra  Club,  and  the  West  Michigan  Environmental  .Action  C/oun- 
cil  c  harged  that  EP.\  should  ban 'all  uses  of  DDT,  rather  than  per^ 
mit  its  limited  use  for  public  health  and  agricultural  quarantine 
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purposes.  Coahoma  Chemical  Company  alleged  that  EPA  went 
too  far  in  cancelling  registrations  for  most  agricultural  uses  of  DDT. 
The  court  upheljl  EPA's  ban  on  uses  of  DDT. 

In  response  to  a  request,  from  the  U.S.  Forest  Service,  EPA  in 
January  1974  granted  •  restricted  authority  for  the  use  of  DDT  to 
control  the  tussock  moth  on  65Q,000  acres  of  forest  land  in  Wash- 
ington, Oregon,  and  Idaho.  The  tussock  moth  is  a  native  forest  pest 
whose  populatipn  fluctuates  cyclically.  Usually  viruses  build  up  over 
a  3-year  period  during*  a  moth  outbreak.  If  the  virus  concentration 
is  sufficient,  the  disease  will  keep  the  moth  population  in  check. 
EPA's  approval  was  based  upon  a  determination  that  virus'  concen- 
trations were  too  low  to  prevent  unacceptable  levels  of  forest  dam- 
age and  -that  no  alternative  control  measures  to  T)DT  were  as  ^ei 
su^ciently  developed.  The  Forest  Service  use  of  DDT  will  be  re-  ) 
.stricted  to  one  season  and  to  only  those  areas  where  absolutely 
necessary.  ' 

Radiation  ' 

Exposure  Standards 

Lastt  year's  Annual  Report  described,  the  res'ults  ^  a  major  review 
by  the  National  Academy  of  Science^  of  the  effect  of Jdnizini?  radia- 
tion on  man.^^^  The  st^dy  estimated  the  average  annual  whole-body 
exposure  of  the  U.S.  population  from  all  sources  of  radiation.  Of  the 
total  annual  exposure  of  182  fnillirems,  102  milhrems^was  found  to 
come  from  natural  background  sources,  73  piillirems  from  medical  , 
exposures,  4  millirems  from  global  falk)ut,  and  a  small  fracticjn  of  1 
millirem  from  nuclear  power.  The  NAS  study  compared  the  expected 
exposure  to  radiation,  from  man-made  sources  (other  than  medical) 
with  the  current  EPA  e'xposure  guide  of  170  millireitis  per  year.  Rec-  ^ 
ognizing  that  the  exposure  guide  was  based  on  an  efforl  to  balance 
societal  neAls  against  genetic  risks,  the  NAS  study  concluded  that  "it 
appeah  that  these  needs*  can  be  met  with  far  low^r  average  ex- 
posures" and  thus  that  "the  current  guide  is  unnecessarily  high  "  ^ 

In  the  fall  of  1973,  the^ffice  of  Management  and  Budget     dari-'  ; 
fied  the  roles  of  the  Atomic  Energy  Commissioa  (AEC)  and  the  En- 
vironmental Protection  Agency  (EPA) ,  as  set  forth  in  the  President's 
Reorganization  Plan  No.  3  "of  1970,'^'  with.respect  to  setting  stand- 
ards and  guidance  for  radiation  exposures.  The  EPA  is  responsible 
'for  issuing  generally  applicable  environmental  standards  for  the  pro- 
tection of  the  environment  from  all  sources  of  radiation,  including 
generally  applicable  ambient  standards  for  the  total  amount  of  radia- 
tion in  the  geiieral  environment  from  all  facilities  in  the  uranium 
fuel  cycle.'The  AEC  is  responsible  for  developinj^v  implementing,  and 
enforcing  generally  applicable  standards  for  individual  nuclear  facil-  ^ 
ities,  which  wiW  limit  the  amount  of  radioactive  material  released  in  •  ^ 
effluents  during  th^  normal  operation  of  these  facilities  to  le^pls  as 
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Limited  use  of  DDT  to  control  the  tussock  moth  in  the  Northwest  was 
authorized  by  EPA  in  Ja'nuary/  ^ 


low  as  practicable.  By  this  is  meant  levels  as  low  as  are  readily  achiev- 
able, taking  into  account  social  and  econoilPic  costs. 

*In  February  1974,  EPA  published  a  report  explaining  the  **en- 
vironniental  dose^  commitment"  approach  which  it  would  follow  in 
establishing  radiation  protection  standardst^°"  The  report  distin- 
*gui.shed  between  the  short-lived  and  long-lived  radionuclides  pro-  t 
ijuced  by  nuclear  facilities.  The  short-lived  nuclides  decay  soon  after 
their  release  to  the  environment^  ancf  consequently  their  contribution 
to.  overall  population  exposure  ^is  of  short  duration.  On  the  other 
hand,  long-lived  nuclides  arc  per§istent  in  the  environment  and 
therefore  can  bfe  considered  relatively  permanent  pollutants.  Control 
of  such  persistent  radioactive  materials  is  particularly  important  in 
view  of  *the  expected  grpwth  in  the  nuclear  industry'.         ^  ^ 

The  report  Considers  the  dispersion  of  long-lived  radioactive  ma- 
terial into  the  future.  Buildup  of  radioactive  material  in  the  environ- 
ment is  a  factor  toh.e  considered  in  regulation  and  rulemaking  actions 
for  the  nuclear  industry.  Furthermore  the  report  indicates  that  the 
overall  environmental  impact  caused  by  the  release  of  long-lived 
radioactive  materials  in  normal  operation  of  the  nuclear  power  in- 
dustry can  be  ^  relatively  small,  provided  that  proper  controls  are 
maintained. 

In  accordance  with  the  division  of  responsibility  between  EPA  and 
'  the  AEC,  EPA  in  May  announced  its  intention  to  issue  applicable 
environmental  standards  to  protect  the  public  from  exposure  from 
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normal  operations  of  the  uranium  fuel  cycle,*^^  including  all  facilities 
or  operations  involved  in  the  processing,  fissioning,  and  reprc^cessing 
of  uraniujpi  for  light-water  reactors.  Siirhiltaneously,  AEC  stated  its 
intention  to  consider  rulemaking  to  pfovide  specifilc  ^design  and 
operating  guidance  on  *iow  is  practicable"  emissions  ToTTiTese  same 
facilities.  EPA  indicated  that  it  would  seek  to  strike  a  balance  between  . 
limiting  to  the  lowest  feasible  levels  the  public  health  arid  environ- 
mental impact  of  radiation  emissions  and  maintaining  the  benefits  to 
society's  health  and  welfare W  uninterrupted  electric  power. 

Nuclear  Accident  Evaluation 

With  regard  to  the  safety  of  r^uclear  reactors,  AEC  policy  seeks  to 
assure.that  the  probability  of  an  accident  and  the  potential  exposure 
of  persons  if  an  accident  did  occur  are  as  low  as  is  practicably  achiev-  . 
able.  AEG  implements  this  policy  through  stringent  standards  for 
plant  design,  construction,  and  operations,  and  through  engineered 
safety  features  to  accommodate  any  failures  of  Equipment  or 
'  operators.  '  . 

Before  obtaining  a  license  from  the  AEC,a]pplicants  are  required  to 
evaluj^te  the  potential  environmental  impact  of  a  spectrum  of  acci- 
dents at  their  proposed  plants.  These  hypothetical  accidents  var/  In 
th^ir  pfobabiljty  and  in  their  potential  consequences,  and  include 
sequences  of  successive  failures  whose  consequences  cpuld  be  severe. 


Safeguarding  of  highly  enriched  uranium  emerged  as  an  issue  this  past  year.' 
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Because  of  strict  rcgulationf^the  potential  %t  accidents  in  this  class 
is  judged^o  be  sufficiently  small  that  the  environmental  risk  is 
extremely  lov/. 

In  August  1974  the  AEC  released  for  public  comment  the  re^ 
suits  of  a,reactor  safety  study.done  fdr  the  Agency  by  a  group  df  some 
50  specialists  under  the  direction  of  Professor  Nomiq^.Rasmussen 
of  the  Massachusetts  Institute  of  Technology.  The  study  undertook  to 
devejlop  data  on  sequences  of  accidents  and  on  the  probability  and 
consequences  of  accidents  in  water-cooled  nuclear  power Teactors.  It 
assessed  reactor  accidents  as  compared  to  non-miclear  accidents  such 
as  fireSj  explosions,  releases  of  toxic  chemicals,  da^n  failures,  earth- 
quakes, and  hurricanes.  Findings  indicated  that  the  non-nuclear  ac- 
cidents to  whicho  society  is  already  explosed  are  about  10,000  time$^ 
more  likely  to  produce  large  numbers  of  injuries  to  people  than  acd^ 
dpnts  mvolving  nuclear  plants.  The  study  concluded  thap'the  riskg^o 
the  public  associated' with  nuclear  power  are  very  smaljy'  and  ttet  the 
likelihoocl  of  reactor  accidents  is  much  smaller  thafi  ifnany^twes  of 
non-nuclear  accidents  with  similar  consequences." 

The  AEC  is  conducting  an  extensive  review  of  the  xe^tt,  Reactor, 
^  Safety  Study:  An  Assessment  of  of  Accident  Risks  iTi'0*S.  Commer- 
cial Nuclear  Power  Plants,%nd  is  receiving  commeni^i  from  the  pub- 
lic. The  final  version  of  the  report  will  be  issued  irf  1975. 


|(uclear  Fuel  Safeguards 

While  most  of  nh^  reactors  in  the  nud^r  industry  do  not  today  use 
highly  enriched  uranium,  there  will  be  ai/increase  in  such  material, 
along  with  plutonium,  over  the  nex^O  to  20  years.  These  types  of  nu- 
0    clear  fuels  will  be  produced,  proffe^  transported,  and  handled  by 
^  private  sector  firms.  Special  nuciear^aterials,  particularly. plutonium, 
•  Can  be  made  iifto  explosive  d^c^s  if  sufficient  skill  and  resources  are 
^  *  available.  Further,  if  a  kj/ grams  of  plutonium  cotjld  be  dispersed 
^   *asra  finely  divided  powd^,  itwould  present  a^gravely  serious  health 
^  hazard  in  the  foniic<>|n'VTjiespread  radioactive  contamination.  As  a 
^  result  of  these  poterefefal  dangers,  the  problem  of  safeguarding  special 
nuclear  "materials  received  increased  attention  over  the  past  year. 

A  study  for  tfie  B6rd  Eneiigy  Project,  Nuclear  Theft:  Risks  and 
Safeguards,  stotedl^at  tt(e  necessary  information  to  construct  a  nu- 
clear explosb4  4^ice  is  available  in  public  literature.^®®  In  the  vie^v 
of  the  AKG,  t^e  simplicity  of  building  a  nucledr  explosive  has  been 
►  ,  misfepre^enteii*  The  skillstnece^ary  to  assemble  suitable  material  for 
a  nuclear  (^plosiye  d^ice\are  n6t  simple  or  commonly  available.  In 
p2£ttmi\^C^e  hizards  of  an  effort  to  build  a*  nuclear  device  would'be 
exti^mp  a,nd  the  chances  of  self-destruction  fairly  high.  On  the  other 
id/ construction  of  a  device  to  disperse  plutonium  powder  would 
significantly  simpler  but  would  represent  a  much  smaller,  though 
hi^ly  serious,  health  threat^ 
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There  is  no  disagreement,  however,  that  safeguards .  to  protect 
these  materials  are  essential.  The  Energy  Project  study  concluded  that 
effective  safeguard  systems  can  be  devised  to  reduce  the  rislis  of  di- 
version to  levels  that  society  will  be  willing  to  tolerate. 

The  AEC  presently  has  in  operation,  in  the  case  of  .significant 
quantities  of  enriched  uranium  and  plutonium,  a  wide  range  of  safe- 
guards deemed  sufficient  to  protect  these  materials  in  transit  or  in 
storage;  The'increasing  recovery  of  plutonium  from  reactor  fuels  will 
require  the  application  of  the  same  safeguards  now  afforded  to  weap- 
'  ons  materials.  The  AEC  also  has  an  active  research  and  development 
and  standards  program  to  devefop  improved  protective  procedures 
for  the  future.  Hence,  white  the  implications  of  diverting  nuclear 
materials  are  alarming,  improved  protection  for  these  materials  is  * 
now  ybeing  affordedf  and,  as  new  research  developments  emerge, 
they  v^ll  DC  employed  in  achieving  higher  levels  pf  control. 

Nuclear^Wastes 

^  The  management  and  disposal  of  nuclear  wastes  is  another  prob-^ 
.  lem  associated  with  nuclear  power  that  has  attracted  attention  in  the 
past  year.  As  nuclear  fission  becomes  a  major  source  pf  energy  in  the 
future,  large  quandties  of  radioactive  wastes  will  be  generated.  Much 
of  this  waste  will  have*  to  be  effectively  isolated  from  the  environ- 
ment for  very  long  periods  of  time— as  long  as  a  half-million  years 
in  the  case  of  plutonium. 

The  'AEG  has  proposed  that  high-level  radioactive  wastes  be 
deposited  for  an  Interim  period  in  a  Retrievable  Surface  Storage  Fa-  ^ 
cility  (RSSF) ,  pending  the  developmeht  of  a  suitable  method  of  per- 
/  manentc^ storage.   Rstdioactive  waste  designated  as  "othet-than- 
^    high-level"  would  be  buried  in /authorized  burial  grounds.  T-he  en- 
vironmental implications  of  the  interim  storage  proposal  were  dis- 
*  cussed  in  ABC's  draft  environmental  impact  statemenToiMl^e  Liquid 

Metal  Fast  Breeder  Reactor  program.^Some  comments  on  *the  state- 
ment were  critical  of  the  RSSF  proposal  as  being  of  unproyen  relia- 
bility, security,  and  cost-effectiveness.  The  AEC  has  announced  that  a 
statement  is  being  prepared  on  the  ^oposal  to  construct  the  RSSrF. 

A)study  of  possible  solutions^  to  the  permanent  storage  of  long- 
liv<?d  radioactive  wastes  was  con3ucted  for  the  AEC  by  the  Battelle 
Pacific  Northwest  Laboratory  during  the  past  year.^°^  Conipleted  in 
May  1974,  the.  comprehensive  study  analyzed  several  methods*  of 
^  .  disposing  of  long-lived  nuclear  wastes,  including  storage  in  various 
geologic  formations  on  land,  in  the  seabed,  and  in'^ice  sheets;  dis- 
posa|  in  outer  space;  and  elimination  by  transmutation  (nuclear 
transfoimation  into  a  less  harmful  substance) .  Although  the  stud^fjid 
not  endorse  ariy  method,  it  did  examine  the  relative  advantages  and 
disadvantages  of  each  scheme  with  respect  to  technicsil  feasibility,  , 
development  time,  costs,  and  environmental  impact.  Several  of  the 
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proposed  methmh  appear  to  be  practical  if  the  associated  environ- 
mental iinpac  ts  can  be  minimized. 

» 

Noise 

^he  Noise  Control  Act  oiQ^ll  makes  the  Federal  Government 
re^onsible  for  regulation  of  noise  emissions  from  a  broad  range  (^f 
sources."^"  Over  the  past  year,  the  Env*g&[iental  Protection  Agency 
and  the  Department  of  Transportatie^^SKB  taken  steps  to  implemeiU 
that  law. 


Aircraft  Noise 

Under  the  Noise  Control  Act,  EPA  was  directed  to  study  and  report 
to  Congress  on  the  aircraft  and  airport  noise  problem,  including  as-' 
sessment  of :  ( 1 )  current  FAA  flight  and  operational  noise  controls, 
noise  emission  controls,  and  possibilities  for  retrofitting  or  phasing 
out  existing  aircraft;  (2)  control  measures  available  to  airport 
operators  and  local  governments;  and  (3)  implications  of  establish- 
ing cumulative  noise  level  limits  around  airports.  In  July  1973,  EPA 
,  submitted  its  report. 

.  The  report  estimated  that  16  million  people  are  presently  exposed 
to  aircraft  noise  levels  with  effects  ganging  from  moderate  to  very 
severe.  Although  some  noise  reduction  has  been  accomplished,  E^I^A 
concluded  that  .  .  it  appears  that  existing  FAA  flight  and  opera- 
tional controls  do  not  adequately  protect  the  public  health  and  wel- 
fare from  aircraft  noise."  ^O'* 

The  report  identified  a  number  of  Vays  by  which  present  noise 


Sixteen  million  America|ig  are  exposed  to  aircraft  noise  levels  with  effects 
ranging  from  moderate  to  very  severe. 
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levels  could  be  reduced.  Although  only  10  percent  of  the  existing 
fleet  of  2,000  commercial  aircraft  now  meet  the  Federal  Aviation 
'Agency  (FAA)  noise  regulations  applicable  to  new  aircraft,  retrofit 
with  currently  available  technology— in  particular,  nacelle  acoustical 
treatment — could  permit  existing  aircraft  to  meet  this  level.  Further- 
more, technology  is  available  to  permit  even  lower  noise  emissions 
from  new  aircraft.  With  respect  to  airport  operations,  broader  use 
of  a  variety  of  flight  procedures  now  practiced  at  certain  airports 
around  the  .country  could  further  reduce  noise  exposure. 

The  costs  of  controlling  aircraft  and  airport  nois^  were  estimated 
to  range  from  under  $1  billion  to  over  $204>illion,  depending'on  what 
level  of /Control  and  what  control  measure?  are  chosen.  The  least 
costly  approach  v>rould  involve  modification  of  flight  procedures 
and  retrofit  of  some  existing  aircraft.  Additional  control  measures — 
more  extensive  retrofit  of  existing  aircraft,  lower  noise  standards  for 
new  aircraft,  installation  of  soundproofing  in  residences  and  other 
buildingsf  and  conversion  of  land  surrounding  airports  frpm  residen- 
tial to  less  noise-sensitive  uses — would  involve  additional  costs. 

The  report  also  recommended  thox  aircraft  noise  near  airports 
be  measured  on  a  cumulative  basis^  with  niglvttime  exposure  given 
greater  weight  than  daytime  exposure.  EPA  has  developed  a  method 
for  measuring  noise  in  this  way. 

The  Noise  Control  Act  required  EPA,  at  the  conclusion  of  its 
study,  to  propose  to  the  FAA  any  regulations  judged  ^cessary  to 
protect  public  health  and  welfare.  Accordingly,  in  February  1974, 
EPA  invited  the  public  to  participate  in  drafting  10  such  reguja- 
tions.^°°  These  regulations  will  have  three  major  objectives:  to 
make  aircraft  inherently  quieter  and  to  have  them  flown  as  quietly 
as  pQSsible;  to  modify  operations  at  airports  to  minimize  the 
noise  impact  zone  and  tailor  its  shape  to  avoid  noise-sensitive^  land 
uses  such  as  housing,  schools,  and  hospitals;  and  to  prevent  buildup 
of  noise-sensitive  land  uses  in  noise  impact  zones  and,  where  fiecessary, 
use  soundproofing  and  land  conversion  where  exposure  cannot  be  de- 
creased by  other  means.  EPA  e3:f)ects  to  complete  the  10  regulations 
over  the  period  from  August  1974  to  April  1975. 

Under  the  Nois6  Control  Act,  regulations  developed  by  EPA  must 
be  submitted  to  the  FAA,  which  is  required  to  hold  public  hearings 
on  them.  The  Act  establishes  an  elaborate  procedure  for  public  com-, 
munication  between  EPA  and  FAA  that  is  designed  to  resolve  any 
major '  disagreements.  Under  the  law,  however,  the  final  decision 
to  modify  or  adopt  mew  regulations  for  the  control  of  aviation  noise 
is  the  responsibility  of  FAA. . 

There  were  other  developments  with  respect  to  aircraft  noise 
over  the  past  year.  FAA  took  several  actions.  In  October  1973,  the 
FAA  proposed  the  first  noise  standards  for  small  propeller  aircraft 
and  also  extended  the  comiaaercial  jet  aircraft  standards  to  cover  new 
production  of  older  aircraft  models  §uch  as  the  Boeing  707  and 
DC-8.^^'  In  December,  FAA  announced  its  intention  to  regulate  noise 


from  new  short  haul  aircraft  with  VTOL  (vertical  take-ofT  and  land- 
ing) and  STOL  (fihort  take-off  and  landing)  capabilities.^'*'' 

In  February  lf^74»  the  Environmental  Defense  Fund  and  the  Na- 
tional Organization  to  Assure  a  Sound-Controlled  Environment  filed 
suit  against  FAA  to  require  issuance  of  noise  regulations  for  super- 
sonic trans[K)rt /aircraft  no  less  stringent  than  current  regulatit)ns 
foe  subsonic  ^/craft.^^^  If  such  regulations  are  adopted,  they  would 
effectively  pmhibit  flight  of  the  British-French  Concorde  and  Soviet 
TU'^1444  ovdr  U.S.  territory. 

Surface  Transportation  Noise 

Tlie  Noise  Control  Act  requires  ^PA  to  regulate  noise  emissions 
from:  motor  carriers  and  railroads  engaged  in  interstate  commerce. 
In  July  1973,  EP/^roposqd  regulations  to  establish  noise  limits  for 
medium  and^  heavy-duty  trucks. of  over  10,000  pounds.^^^  In  most 
cases,  the  proposed  standards  can  be  met  hy  trucks  with  functioning 
mufflers.  For  an  estimated  190,000  trucks,  minor  adjustments  costing 
between  $50  and  $200  per  vehicle  may  be 'required.  The  regulations 
also  establish  a  maximum  noise  level  of  90  decibels  for  trucks  travel- 
ling over  35  miles  per  hour  on  any  surface.  Most  trucks  will  not  be 
able  to  comply  with  this  st-andard  unless  tires  with  low  noise  levels 
are  installed. 

In  July,  EPA  proposed  regulations  to  reduce  noise  from  railroad 
trains. ^^^^  Within  4  years  after  promulgation,  these  regulations  would 
require  the  installation  on  diesel  electric  locomotives  of  mufflers  rep- 
"  resenting  the  best  available  technology  at  reasonable  cost.  EPA  esti- 
mates that  the  cost  for  retrofitting  the  27,000  existing  locomotives 
would  be  $80  to  $100  million.  Within  9  months  of  promuljjation,  these 
regulations  would  require  improved  maintenance  to  reduce  noise,  in- 
cluding the  elimination  of  excessive  flat  spots  on  wheels  and  proper 
maintenance  of  locomotives! 

In  Febmary'l<073,  under  the  Federal-Aid  Highway  Act,  the  Fed- 
eral Highway  Administ^tion  (FHWA)  issued  noise  standards  and 
procedures  to  b^  used  in  planning  "and  design  of  highways. Design 
noise  level  standards  were  set  at  60  dBA  for  tracts  of  land  in  which 
serenity  and  quiet  are  of  extraordinary  significance  and  serve  an  im- 
portant public  need ;  70  dBA  for  the  exterior  of  facilities  such  as  resi- 
dences, motels,  public  meeting  rooms,  schools,  and  hospitals  ;  75  dBA 
for  oXher  developed  lands  not  included  in  the  previous  two  categories; 
and  55  dBA  for  the  interior  of  various  facilities,  including  residences, 
motels,  public  meeting  rooms,  scho^  and  hospitals.  Henceforth  all 
federally  aided  highway  proj^ts  must  provide  for  noise  abktement* 
measures  such  as  barriers  where  required  to  meet  these  standards.  In 
August  1973,  an  amendment  to  the  Federal  Aid  Highway  Act  per- 
mitted FHWA  to  approve  use  of  Federal  aid  highway  funds  to  abate 
noise  on  previously  constructed  highway  projects.^* ^ 
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The  levels  are  not  single-event  or  *'peak"  levels.  Instead,  they  rep-  \ 
recent  averages  of  acoustic  energy  over  short  periods  of  time  such  as  8 
or  24  hours  and  over  long  periods  of  time  such  as  years.  For  example, 
occasional  higher  noip.e  levels  ^ould  be  consistent  with  a  24Jhour 
acoustic  energy  average  of  70  dBA,  so  long  as  a  sufficient  amount  of 
relative  quiet  is  experienced  f</r  the  remaining  [)eriod  of  time. 

One  of  the  purjjoses  oT  the  ilocument  is  to  provide  state  and  local 
governments  v/ith  a  basis  forWtting  ambient  noise  standards.  The 
tnfom'iation  contained  in  the  dmru^iient  must  be  integrated  with  other 
relevant  factors  such  as  the  balance  between  costs  and  benefits  as- 
sociated with  setting  standards^t  particular  noise  levels,  the  nature  "  I 
of  the  clclsiing  or  projected  rloise  problems  in  any  particular  area, 
local  aspirations,  and  the  means  available  to  cpntrol  environmental 
noise. 


Noise  from  Products 

Under  the  Noise  Control  Act,  EPA  is  required  to  set  noise  emission 
standards  for  products  distributed  in  interstate  commerce  that  are 
identified  as  major  Jiources  of  noise.  As  a  basis  of  these  standards,  EPA 
is  required  to  conduct  studies  on  the  impact  of  noise  on  public  heahh 
and  welfare  and  the  levels  of  environmental  noise  which  must  be 
maintained  in  order  to  protect  public  health  and  welfare  with  an 
adequate  margin  of  safety.  In  additiok  the  agency  must  publish 
reports  that  identify  products  that  ai^^ajor  sources  of  nrfise  and 
provide  information  on  techniques  fop  control  of  noise  from  such 
products,  including  available  data  on  technology,  costs,  and  ahema- 
tive  methods  of  noise  control. 

Jn  July  1973,  EPA  issued  the  first  of  these  reports.  Public  Health 
and  Welfare  Criteria  for  Noise. The  report  affirmed  that  exposure 
to  high  levels  of  noise  is  potentially  detrimental  to  work  performance 
and  efficiency  and  to  human  health,  and  that  hearing  loss  fnjm  noise 
can  be  suffered  not  only  by  workers  in  noisy  occupations  but  also  by 
the  general  pofjulation  as  a  result  of  environmental  noise. 

The  report  stated  that  the  relationship  between  noise  and  health  is 
not  yet  fully  understood.  Although  noise  can  cause  many  physiological 
resj)onses,  there  is  no  clear  evidence  showing  that  these  responses  lead 
to  irreversible  ciianges  or  to  permanent  health  effects.  Whereas  high 
noise  levels  do  appear  to  have  potentially  detrimental  effects  on  per- 
fonnance  and  on  accident  rates  and  absenteeism  in  industry,  es- 
pecially when  it  is  intermittent,  unexpected,  or  uncontrollable,  the 
effects  of  moderate  noise  on  performance  are  not  clearly  defined.  The 
report  concluded  that  noise  exposure  can  be  presumed  to  cau.se  gen- 
eral stress,  but  the  relatioaship  between  noise  exposure  and  stress,  or 
the  threshold  noise  limits  or  duration  at  which  stress  may  appear,  is 
still  unresolved. 

The  report  on  levlels  of  environmental  noise  pecespipyno  protect 
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Exposure  to  high  levels  of  noise  is  potentially  detrimental  to  wori:  performance 
and  human  health. 


public  health  and  welfare  was  published  in  April  1974.^^*  The  docu- 
ment identified  a  24-hour  exposure  level  of  70  d^A  as  the  level  of 
environmental  noise  which  will  prevent  any  measurable  hearing  loss 
over  a  lifetime.  Levels  of  55  dBA  outdo^  and  45  dBA  indoors  are 
identified  as  preventing  annoyance  an(f  not.  interfering  with  spoken 
conversation  and  other  activities  such  as  sleeping,  working,  and 
recreation.  I 
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Pollution  Control  at  Federal  Facilities 

The  efforts  of  the  Federal  Government  to  keep  its  own  environ- 
mental house  in  order  are  one  important  yardstick  of  its  commitment 
to  protect  the  environment. 

Funding  for  the  control  of  pollution  from  Federal  facilities  has 
increased  steadily  during^ recent  years,  from  $115.7  inillion  in  1971 
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to  an  expected  outlay  of  $392  million  in  fiscal  1975."*°  These  funds 
are  expended  by  a  livge  number  of  Federal  agencies  on  a  wide  range 
of  fX)llution  control  activities. 

Several  Federal' agencies,  for  example,  are  currently  involved  in  ef- 
forts to  t  ontrof  vessel  pollution.  As  part  of  a  9-year  program  involving 


♦  .  costs  in  excess  of  $1  billion,  the  Navy  is  adopting  a  technique  that 
utilizes  "collection  handling  and  transfer  tanlts"  as  a  means  of  hold- 
ing oily  and  other  sewage  ^wastes.  The  end  result  is  in-port  transfer 
to  local  cewage. systems  rath^r^ian  open  sea  dumping.  Similar  sys- 
tems are  being  employed  by  the  Coast  Guard,  the  Corps  of  Engineers, 
and  the  National  Oceanic  and  Atmospheqc  Administration. 


Many  Federal  agencies  are  in  the  process  of  upgrading  pollution 
abatement  facilities.  Federal  facilitie4  which  require  discharge  per- 
mits under  the  1972  Amendments  to  the  Federal  Water  Pollution 
Control  Act  are  modifying  and  improving  their  systems  lin  order  to 
meet  the  1977  effluent  limitation  deadline.  The  emph^sfe  at  many 
veterans*  hospitals  is  on  improvement  of  incinerator  ^eponnance. 

In  addition  to  budgetary  increases  in  the  Federal  facility  ^cleanup 
effort,  two  important  Executive  Orders  were  revised  and  strength- 
ened during  the  l^t  year.  ^ 

To  implement  Section  306  of  the  Clean  Air  Amendments  of 
1970,2"  the  President  had  issued  Executive  Order  11602  in  June 
210  That  Executive  Order  required  the  Federal  Government 
to  use  its  procurement  activities,  grants,  aad  loans  to  help  achieve  air 
pollution  control  goals.  Except  in  special  exemption  cases,  no  Fed- 
eral agency  would  be  allowed  to  enter  into  a  contract  with,  or  extend 
Federal  assistance  by  way  of  grant  or  loan  to,  any  firm  or  individual 
whpse  program  or  activity  involved  the  use  of  a  facility  designated 
by  the  Administrator  as  having  given  rise  to  a  conviction  for  an  of- 
fense under  Section  113(c)  ( 1 )  of  the  Clean^Air  Act.  ^ 
t  In  September  1973,  the  'President  superseded  Executive  Order 
11602  with  Executive  Order  11738.^°  The  new  Order  significantly 


expands  the  Federal  Government's  pollution  control  efforts  by 
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CKtending  the  financial  constraints  to  firms  and  individuals  violating 
water  cjuality  standards  under  the  Federal  Water  Pollution  Control 
Act.^"*^  Thus,  all  Federal  agencies  are  npw  under  E^cecutive  mandate 
to  undertal^e  all  procurement  and  financial  assistance  activities  in  a 
manner  that  will  assure  the  effective  enforcement  of  both  air  and 
water  pollution  control  la\$^s. 

Executive  Order  11752,^^'  issued  in  December  1973,  superseded 
a  less  com[jfehensive  order,  Executive  Order  11507,  of  February 
1970."-  The  new  Order  commits  the  Federal  Govermnent  to  a  lead- 
ership positidn  in  cleaning  up  all  "environmental  pollution"  con- 
nected with  the  "design,  construction,  management,  operation  and 
•maintenance  of  its  facilities."  The  Order  acknowledges  the  significant 
and  expanding  role  of  state,  interstate  and  local  governments,  and  of 
the  Federal  Government's  obligation  to  work  harinoniously  v/ith  rep* 
resentatives  at  those  levels.  As  the  ne\yly  designated  administrator  of 
Executive  Order  11752,  the  Administrator  of  EPA  is  charged  with 
a  number  of  res[>onsibilities  having  both'  long-  and  short-term  im- 
pacts. As  one  example,  the  Administrator  is  calletj  upon  to  initiate,  de- 
velop and  implement  government-wide  "coordinated  strategies"  and 
"integrated  approaches"  which  .will  assure  effective  and  efficient  Fed- 
eral agency  compliance. 


Costs  of  Pollution  Abatement 

Every  year  the  Council  estimates  the  abatement  costs  associated 
•  with  current  environmental  programs. 
^  THife  7ear*rEHtinTate^,"rofveriTigi:heTJOT^3c^  through  1982,  are 
presented  in  Table  12  and  in  the  appendix  to  this  chapter.  The  Na- 
tipn  is  expected  to  spend  $194.8  billion  from  1973  through  1982  for 
environmental  improvement  as  a  result  of  Federal  environmental 
legislation.^"^  Although  this  ej^timate  is  almost  one-thjrd  higher  than 
last  year*s,  the  ratio  of  each  year's  estimated  abatdnent  cost  to  the 
projected  Gross  National  Product  for  that  year  varies  from  0.7  per- 
cent (1973)  to  slightly  overjl  percent  through  the  remainder  of  the 
decade.  k         J  . 

The  estimate  giv^^oa^able  12  is  the  CEQ's  "incremental"  cost 
estimate  which  was.  presented  for  the  first  time  in  last  year's  Annual 
'Report."^*  This  estimate  represents  expenditures  which  can  be  at- 
tributed to  Federal  environmental  legislation  enacted  since  the  mid- 
dle of  the  1960's.  The  Nation  has  always  mad^  some  expenditures  on 
controlling  pollution  (for  example,  on  collecting  garbage  or  pro- 
viding sorhe  municipal  sewers)  even  in  the  absence  of  Federal  legis- 
lation. These  costs  are  included  in  the  "total"  cost  estimate  presented 
in  \ppendix  1  to  this  chapter.  Although  Substantial  interest  in  past 
yci  rs  has  bq.en  /expresse^  in  the  "total"  cost  estimate,  the  Council 
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believes  that  the  more  important  number  is  ttie"incrementar'  oost  es- 
timate presented  in  Table  I2v;  This  estimate  represents  the  cost  impli- 
cations of  the  regtilations  and; 4>tandardS  being  issued  and  enforced  by 
Federal,  s'tate,  and  local' governments  pursuant  to  current  Federal 
environmental  legislation. 

Appendix  ^t^lsd  contains  a  description  of  the  methodology,  as- 
sumptions, and  data  sourcesiiseidiin  making  these  cost  estimates.  The 
predomfriant  data -sources  v^re  j|PA's  1974  edition  Q^The  Cost  of 
Clean  Air,^^^  and- its  1973  edftljon  of  The  Economics  of  Clean 
Water .  '        *      ^  "  . 


Reasons  for  Inereased  Cost  Estimates 

Approximately  one-fourth  of  <rtie  increase  in  estimated  costs  over 
last  year's  estimate  is  explained  by  inflation !  This  year's  e^imate  is 
based  on  r973  prices,  whereas  last  year's  was  based  on  1972  prices. 

Another  one-h^lf  of  the  increase  restilts  from  shifting  the  period 
covered,  from  1972-81  in  last  year's  estiml^tes  to  1973-82  in  this  year's, 
^n  effect,  a  rel^atively  high-cost  year  (198?,  which  comes  at  the  end 
of  the  clean-up  pri^ss)  is  added,  whilel: a  relatively  Jow-cost  year 
j(19?2,  which  came  before  many  of  the  expenditures  actually  were 
made)  is  dropped.  The  remaining  one-quatrter  of  the  estimated  cost 
increase  is  an  increase  in  real  costs.  This  is  a  combination  pf  sub- 
stantially increased  costs  for  air  pollution  abatement,  which  ^ 
contained  in  the  1974  edition  of  The  Cost  of  Clean  Air,  and  reduced 
cost  estimates  in  other  sectors,  such  as  water  pollution  abatement  in 
the  utilities  sector.  > 


Investment,  Capital,  O&l^,  Annual,  and  Cumulative  Cost^ 

Appendix  1  defines  the  various  elements  of  the  cost  estimates  and 
explains  how  they  were  obtained.  Briefly,  all  costs  are  in  terms  of  1973 
pri^:^s.  Investment  costs  are  the  actual  expenditures  on  construction 
and  equipment  for  pollution  abatement.  "Capital  co?ts"  are  the  sum 
of  capital  depreciation  and  interest  charges.  Operating  and  mainte- 
nance (O&M)  costs  are  the  costs  of  the  labor,  energy,  and  materials 
consumed  in  operating  and  maintaining  pollution  control  equipment, 
including  the^  higher  costs  of  low-sulfur  fuel  oil  when  this  is  sub- 
stituted for  high-sulfur  fuel  for  pollution  abatement  purposes.  An- 
nual costs  in  any  year  are  then  the  sum  of  'the  "capital  costs"  and 
O&M  costs  for  that  year.  . 

Cumulative  costs  are  the  sum  of  the  costs  for  each  of  the  10  years, 
1973  through  1982.  Thus  the  "cumulative  annual  costs"  are  the  si  m 
of  the  annual  eosts  from  1973  to  1982. 
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Distribut^  of  Costs 

Distribution  ovet'  Time— The  time  distribution  of  investmentl  is 
expected  te  increase  from  the  beginning  of  tho  decade  through  1976, 
after  which  the  amount  invested,  pa/ticularly  for  air  pollution  con-^ 
trol,  falls  off  rapidly.  (After  1977,  investment  costs  will  be  primarily 
for  new  plants  or  for  replacing  worn-out  equipment  in  older  plants.) 
O&M  and  annual  costs  are  expected*  to  increase  rapidly  through 
1977  and  then  level  <bfT.  '  . 

Distribution  between  Investment  and  O&M  Costs — Approxi- 
mately three-fifths  of  the  cumulative  annual  costs  is  intimated  to  be 
operation  and  m^untenance  costs,  and  the  other  two-fifths*^capital 
cosJts  (one-third  of  the  capital  ^costs  being  for  converters  on  auto- 
mobiles) .  In  fact,  there  is  evidence  that  Bven  this  breakdown  over- 
states the  amount  of  capital  being  invested.  The  results  of  a  recent 
Department  of  Commerce  survey,  reproduced  in  Appendix' 2  to  this 
chapter,' indicate  that  actual  capital  expenditures -arg  perhaps  10 
percent  less  than  those. estimated  by  the  C^Q.  This  reftlt  is  not  sur- 
prising, given  the  bias  in  the  CEQ  estimates  in  favor  of  "end-of-the- 
pipe"  investments  compared  to  the  lower-cost,  process  changes  being 
widely  adopted  by  industries.  There  are  as  yet  no  empirical  data 
available  to  indicate  whether  CEQ's  estimates  of-p&M  cog^ts  are  over- 
stated or  understated. 

Distribution  between  Sectors — Approximately  on^^sixth  of  the 

incremental  costs  will  fall  on  the  public  sector,  predominantly  for  the 
construction  and  operation  of  municipal  seWage  treatment  plants. 
These  costs  will  be  reflected  in  higher  taxes  and  higher  water  and 
sewer  charges. 

One-third  of  the  costs  is  for  pollution  abatement  for  private  auto- 
mobiles and  is  eJ^'^entially  paid  for  directly  by  the  consumer  when 
purchases  and  operates  his  car.  Approximately  one-sixth  of  the  costs  is 
expected  to  fall  on  electric  generating  giants  and  to  be  passed  on  to 
the  consumer  in  higher  utility  prices.  The  remainder  of  the  costs  fall 
-on  other  industries  and  will  ultimately  be  reflected  in  higher  prices 
for  goods  and  services  to  the  consumer. 
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Impact  ofs Costs 

In  order  to  evaluate,  the  r^slative  importance  of  these  pollution 
abatement  costs  on  thfe'economy,  it  is  useful  to  make  some  compari- 
sons For  instance,  the  annual  abatement  costs  are  presently  nmning 
at  approximately  three-quarters  of  1  percent  of  our  GNP.  Over^the 
decade  they  are  expected  to  increase  to  slightly  more  than  1  percent 
of  GNP  before  their  relative  inriportance  begins  to  fall  again. 

Viewed  another  way,  the  average  cost  per  person  in  the  United 
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States  was  $35  to  $40  in  1973.  This  will  increase  to'apprdxim^tely 
$80  in  1976  and  then  fall  off.  The  1976  costs  are  expect  to  be  about 
2  percent  of  median  family  income.^^' 

'4  Pollution  control  investments  (excluding  those  for  mobile  sources), 
•  are  now  runnii^i^  at  leas  t^ian  2  percent  of  total  private  domestic  in- 
vestment but  about  5  percent  of  industrial  plant  and  equipmdht  ex-', 
penditures  (see  Appendix  2).  This  proportion  of  plant  and  equip- 
ment expenditures  is  expected  to  remain  approximately  constant 
through  1976,  after^which  it  is  expected  to  fall. 

During  the  past  year,  there  is  little  evidence  that  environmental 
expenditures  contributed  in  any  significant  way  to  the  cour^tr/s  infla- 
tion. Less  than  one-half  of  1  percent  of  the  inflation  rate  could  rea- 
sonably be  attributed  to  pollution  control.  This  inflationary  impact 
is  expected  to  become  somewhat  worse  in  1976  and  1977  but  still  be  in 
the  range  of  1  to  2  percent.  ^ 

Nor  are  pollution  control  expenditures  expected  to  be  responsible 
for  significant  unemployment  problems.  Although  some  plant^clos- 
ings,  c^iusing  local  unemployment  problems,  have  been  attributed 
to  pollution  control  regulations,  most  of  these  are  older,  marginal 
plants,  usually  having  limited  production  capacity.  In  many  instances 
the  plants  might  well  have  closed  even  in  the  absence  of  en\;iron- 
mental  regulations. 
'  ,  In  terms  of  impacts  on  government  finances,  although  the  EPA 
grants  program  for  waste  treatment  pjants  and^  sewers  is  now  the 
second  largest  Federal  public  works  program  in  terms  of  obligations}^ 
still  remains  relatively  small  in  terms  of  other  Federal  programs.  Of 
14  functional  areas  listed  in  the  1975  Federal  budget.  Natural  Re- 
sources,and  Environment  comprised  by  far  the  smallest  area  in  terms 
of  1974  outlays.^^^  However,^ over  the  next  2  years'it  is  expected 
to  pull ^  approximately  even  with  international  afTairs  and  finance, 
space  research  and  technology,  and  agriculture  and  rural  develop- 
ment. 

In  terms  of  impacts  on  local  expenditures,  the  current  Federal 
programs  appear  to  be  reducing  the  amount  that  state  and  local 
governments  would  otherwise  be  spending  on 'environpiental  pro- 
grams because  of  the  large  Federal  share  of  current  wastewater 
treatment  plant  expenditures. 

Conclusions 

This  year's  estimates  indicate  that  pollution  control  expenditures 
are  higher  than  they  had  previously  been  thought  to^be.  Neverthe- 
less, they  still  are  not  expected  to  have  any  significant  general  eco- 
homic  impact  in  terms  of  effect  on  GNP*growth,  inflation,  or  unem- 
ployment. However,  some  industrial  sectors  are  impacted  more 
seriously  than  others.  It  is  important  in  implementing  our  environ- 
mental regulations  to  pay  particular  attention  to  these  sectors,  in  order 
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to  ensure  that  the  desired  degree  of  pollution  abatement  occurs  as 
efficiently  as  possibly  and  with  as  litde  disruption  to  the  industry  and 
the  general  economy  as  is  feasible.  The  Council  is  continuing  its 
analyses  to  that  end. 

\       )  ' 

Protecting  Our  Natural  Heritage 

Our  Nation's  natural  heritage,  rich  in  wild  animals  and  plants, 
wild  lands,  scenic  wonders,  and  open  space,  constitutes  one  of  our 
most  valued  resources.  It  is  also  a  fragile  resource,  particularly  vul- 
nerable to  the  impacts  of  maffs'activities.  As  a  Nation,  we  have  led  the 
world  in  the  protection  and  conservation  of  natural  values.  Never- 
theless, important  gaps  in  our  protection  of  these  values  still 
remain.  This  section  discusses  major  developments  in  the  past  year 
in  government  programs  to  protect  our  natural  heritage.  Most  of  these 
developments  contribute  to  environmental  quality;  some,  such  as 
misuse  of  ofF-road  vehicles,  are  clearly  detrimental  to  conservation 
of  our  natural  heritage.  This  section  does  not  assay  a  comprehensive 
listing,  but  rather  seeks  to  put  some  of  the  many  significant  actions 
and  trends  into  perspective. 


Wildlife 

Wifdiife  Management 

Until  recently,  hunters  and  fishermen  have  bepn  the  most  eflfective 
national  wildlife  constituency,  as  well  as  the  m^or  source  of  fish  and 
wildlife  management  funds.  As  a  consequence,  fish  and  wildlife  man- 
agement has  developed^iargely  as  game  management.  In  1969  (the 
last  year  for  which  comprehensive  figures  are  available),  qnly  4  per- 
cent of  the  $142  miHion  spent  by  all  sources  for  wildlife*  management, 
research,  and  habitat  acquisition  was  expended  for  clearly  non-game 
purposes.""^  This  estimate  somewhat  oversfetes  the  concentration  on 
gVme  management.  Game-related  funding  which  improves  habitat 
benefits  non-game  wildlife  as  well.  More  recendy,  funds  have  been 
spent  on  non-game  wildlife,  largely  btecause  of  the  Endangered  Spe- 
cies Act  of  1969.  Nevertheless,  most  wildlife  effort  is  still  concentrated 
on  a  few  game  species — which  represeifit  a  small  fractioh  of  the  Na- 
tion's 400  species  and  suT^species  of  mammals  and  800  species  of 
birds — and  is  still  financed  by  licenses  and  taxes  on  sporting  goods 
paid  by  hunters  and  fishermen,  who  make  up  a.small  percentage  of  the 
population.  u. 

A  New  OriGntaHoriV^Recent  years  have  brought  an  increasing 
recognition  o(A  broad  spectrum  of  wildlife  values  other  than  the 
harvest  of  a  shootable^  or  fishable.  surplus.  Recent  legislation  cites 
uestlietic,  educational,  historical,  recreation,  scientific,  economic,  and 


210 


179 


ecological  values  of  wildlife  to  the  Nation  andltsb^eople.^^^  The  eco-" 
logical  role  of  wildlife,  in  particular,  is  reflected  in  re.cent  legislation 
^nd  court  decisions.  The  Marine  Manual  Protection  Act  of  1972,^^^ 
for  ejKimple,  established  as  the  pringary  obje,ctive  of  policy  and  man- 
a^'^ement  the  surv.ivaj  of  niarine  mammals  in  adeq\iate  numbers  to 
piay  their  role  in  the  &*osystem ;  any  management  for  consumption 
must  be  consistent  with  that  primary  objective.  And  in  a  landmark 
decision  m  1970,  the  I^ew  York  State  Court  of  Appeals  Upheld  the 
constitutionality  of  the.State's  ^son  Act  '(an  act  to  protect  depleted 
and  endangered  species  of  v/ildlife)  on  the  grounds  that  the  State 
must  protect  the  animals  for  their  key  ecological  role  as  well  as  for  » 
their  aesthetic  value  and  for  ccientific  study.  The  court  ruled  that 
the  legislature  may  appropriately  conclude  that  protection  of  *these 
animals  is  essential  for  the  welfare  of  society."^"  , 

Although  statistics  are  difficult  to  obtain,  available  figures  for  us6  of 
lailds  administered  by  the  Bureau  of  Land  Management  (BLM)  and 
the  Forest  Service  show  a  trend  toward  dramatically  increasing  pub* 
lie  interest  in  viewing  ai^d  photographing  wildlife.  Data  on  visitors 
show  that  hunter  use  has*  remained  relatively  stable  during  recent 
years,  while  nonconsumpfive  midlife  visits.have  increased  greatly,  up 
to  25  percent  per  year  in  some  t:ases.^^^ 

Unfortunately,  the  development  of  this  broader  interest  in  wild- 
life has  been  accompanied  by  ^(^inQ  hostility  between  hunters  and 
non-hunters  and  widespread  identification  of  wildlife  management 
with  hunters  and  killing.  Under  American  law  an4  custom,  sport 
hunting— properly  regulated  and  based  on  scientific  principles — is 
cofSi^terud^ legitimate  management  technique  as  well  as  a  form  of 
recreation.  Smce  the  development  of  modem  wildlife  management 
>in  the  1930's,  no  American 'wildlife  has  been  exterminated  by  sport 
hunting.  On  the  contrary,  wiWlife  management  has  restored  many 
depleted  or  threatened  species]  including  the  prpnghom,  key  deer,  al- 
ligator, sea  ottd^^ur  seal,  beaver,  wild  ti^rkey,  and  trumpeter  swan. 
In  J  890,  the  total  U.S.  population  of  white-tailed,  deer  was  around 
350,000  animals;  in  1907,  the  official " estimate  of  elk  was  around 
41,000;  as  recently  as  1930,  the  wild  turkey  was  conmion  in  only  a  few^ 
southern  states.  Today,  there  are  more  than  12  million  whiter-tailed 
deer  and  about  p  million  elk  south  of  Canada,  and  the  wild  turkey  is 
found  in  43  states.^^*  In  short,  what  is  required  is  not  simply  pro- 
hunling  or  anti-hunting  management  but  a  balanced  national  pro- 
gram of  wildlife  management  which  gives  consideration  to  all  species 
and  whiqh  recoghizes  hunting  and  nonconsumptive  uses  of  wildlife 
as  requiring  different  but  related  management  techniques. 

The  wildlife  profession  has  begun  to  recognize  and  act  on  this. 
The  Wildlife  Management  Institute  issued  a  North  American  Wild- 
life Policy  statement  in  1973  which  stressed  the  new  importance  of 
aesthetic  and  ecological  values  and  called  for  balanced  wildlife  man-^ 
agement."^"'  The  iVildlife  Society,  in  cooperation  with  the  Interna- 
tional Association  of  Game,  Fish,  and  Conservation  Comnmsioners 
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(ivhich  representa  state  wildlife  departments)  in  1972  developed 
model  state  legislation  for  non-game  wildlife,  parts  of  which  are  now 
in  various  stages  of  implementation  by  35  states.^^^ 

At  the  Federal  level',  several  steps  have  been  taken  ^uring  the  past,^ 
year  to  broaden  the  "fish  and  game"  'focus  toward  one  qf  balj^nced 
wildlife  management.  The  Bureau  of  Six>rt  Fisheries  and  Wildlife  in 
the  Department  of  the  Interior  .was  reorganized  both  in  Washington 
and  in  the  field.  To  reflect  the  new  orientation,  tlie  organization  was 
riedesignatcd  a-^^  "the  Fish  and  Wildlife  Secjflce,"  its  original  name.^^^ 

As  pointed  out  earlier,  most  wildlife>programs  are  now  supported 
by  revenues  from  sources  related  to  hunting  or  fishing.  The  Federal 
Aid  in  Wildlife  Restoration  Act  of  1937  provides  grants  to  states 
from  funds  derived  from  Federal  excise  taxes  on  sporting  goods.  State 
legislation  for  the  most  part  is  also  funded  by  huntei^  and.fisliermen. 
In  ordes"  to  reflect  and  support  the  broader  orientation  toward  wild- 
life, CEQ  and  the  U.S..  Department  of  the  Interior  (USDI)  have 
commissioned  a  study  to  develop  a  more  balanced  national  wildlife 

.  program.  ^  . 

i 

The  Importance  of  Habitat — The  greatest  disturbance  to  wildlife 
is  alteration  of  habitat  by  man.  In'somr  cases,  man's  activities  bene- 
fit certain  types  of  wildlife.  For  other  types,  loss  or  degradation  of 
habitat  poses  a  fundamental  threat  to  continued  existence.  Agricul- 
ture and  forestry  practices  provide  striking  examples  of  varied  effects 
of  human  actions. 

Agricultiiral  lands  provided  excellent  wildlife  habitat  in  the  past 
when  farm  holdings  were  relatively  small,  crops  diversified,  and  hedge 
rows  and  vegetated  stream  banks  common.  However,  the  development 
of  larger  holdings  without  intervening  forest  groves  and  hedge  rows 
greatly  reduced,  available  wildlife  habitat.  Even  the  40  tq  60  million 
acres  of  land  removed  from  farming  during  the  1950's  and  1960's 
through  the.  Soil  Bank  and  Set-Aside  programs  were  at  best  only  par- 
tially successful  in  providing  soil  cover  and  wildlife  habitat.^^^  Some 
incentives  for  better  protection  of  wildlife,  such  as  longer  set-aside  pe- 
riods, were  included  in  the  Agricultural  Act  of  1973,  which  provided  v 
for  the  continuance  of  the  Set-Aside  Program  for  another  3  years.^^" 
But  the  food  supply  situation  in  the  past  year  has  caused  many  of  the 
previously  idled  acres  to  be  put  back  into  production,  with  significant 
effects  on  fish  and  wildlife^ rough  loss  of  cover  and  through  erosion. 

Domestic  livestock  grazing  is  another  form  of  agriculture  affecting 
wildlife.  Historically,  overgrazing  has  been  a  major  factor  in  destroy- 
ing wildlife  habitat.  Overgrazing  remains  a  serious  problem  today  on 
many  range  lands,  and  scientists  believe  that  it  is  a  cause  of  declin- 
"  ing  deer  populations  in  parts  of  the  West.^*^ 

In  forestry,  many  management  practiceslaenefit  wildlife;  when  they 
create  a  diversity  of  habitat,  in  pai^icular,  forestry  practices  can  foster 
a  diversity  of  wildlife.  But  intense  management  of  one  species  or  one 
age  class  of  trees  can  prove  harmful  to  diversity.  Generally,  the  more 
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forest  management  policy  leans  toward  even-af^ed  monoculture,  the 
less  benefit  wildlife  receiveo  from  the  practices.^^^ 

When  the  first  Europeans  arrived  in  what  is  now  the  eastern  United 
States,  vast  areas  were  covered  by  mature  forests.  Wildlife  of  second- 
grov7th  forests  v/as  relatively  rare.  With  clearance  of  the  land  and 
extension  of  forestry;  many  of  these  species  extended  their  ranges 
and  became  common.  The  chestnut-sided  and  moGrning  warblers, 
hardly  knov/n  by  early  ornithologists,  are  now  abundant.  Regrowth  of 
cutover  forest  lands  and  abandoned  fields  is  optimum  for  them,  and 
hence  the-transformation  of  large  areas  of  uniform  forests  to  a  patch- 
v/ork  of  successional  stages  created  extensive  habitat  niches  for  which 
these  warblers  are  adapted.  * 

American  deei^  provide  another  example.  The  deer  is  an  "edge 
animal" ;  it  cannot  find  both  optimum  food  and  cove/  in  either  open 
grassland  or  mature  forest.  Largely  because  man  has  broken  up  the 
large  forests  and  grasslands  into  a  nationwide  system  of  "edges,"  the 
population  of  deer  is  now  greater  and  the  range  more  extended  than 
they  were  300  years  ago. 

Clearcutting,  perhaps  the  most  controversial  type  of  forest  manage- 
ment, can  be  hi^neficial  to  many  wildhfe  species  if  the  areas  cut  are 
relatively  small  and  spaced  ovfer  time.  Large  block  clearcutting  fol- 
lowed by  artificial  regeneration,  however,  creates  a  monoculture 
which  does  not  provide  as  much  food  and  shelter  to  wildlife  as  a 
heterogeneous  stand.  In  its  most  e:^^eme  form — artificial  regenera- 
tion, particularly  of  a  single  species,  ahd  removal  of  competing  vegeta- 
tion through  the  use  of  herbicides— forest  management  bypasses  the 
normal  succession  in  a  forest  and  creates  an  environment  in  which  a 
diversity  of  wildlife  cannot  thrive.  * 

Mature  or  dead  trees  and  logs,  which  miay  be  unaesthetic,  ineffi- 
cient, and  uneconomic  from  the  standpoint  of  the  forester,  are  es- 


The  White-Tailed'Deer  is  an  "edge  animal.**  Human  activitieg  have  created 
edge  conditions  throughout  North  America,  expanding  and  improving  the 
habitat  for  these  deer.  ^ 
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cential  for  much  of  the  forest  v/ildlife.  Fully  40  percent  of  forest  bird 
species  nest  in  cavities  in  dead  trees!  and  logs.-^^  Snags  in  national 
forests  in  California  are  used  by  30  species  of  birds,  20  species  of 
mammals,  and  thousands  , of  other' organisms,  many  of  v/hich  are 
primary  food  for  higher  forms  of  wildlife.-*^  Species  of  birds  and  other 
forms  of  wildlife  that  require  mature  forests  may  be  reduced  to  relic 
populations  if  the  removal  of  dead  and  diseased  trees  and  snags  con- 
tinues on  a  large  scale.  •  . 

All  human  activities  affect' wildlife  habitat  in  some  way:  directly, 
as  in  logging,  farming,  and  channelization  ;  or  indirectly,  as  with  live- 
stock grazing,  pesticide  use,  and  introduction  oPexotic  species.  Today, 
v/hil6  protection  frorhj/exgloitation  femains  important  for  a  few 
species  (e,g.,  some  predltors),  habitat  management  is  tlie  key  to  most 
effective  wildlife  conser^tion.^^^ 

Endangered  Species  > 

One  of  the  most  significant  wildlife  events  during  the  past  year 
was  the  passage  of  the  Endangered  Species  Act  of  1973,"*°  first 
piX)posed  in  th«^  President's  1972  Environmental  Program.  The  En- 
dangered Species  Preservation  Act  of  1966^*^  had  provided  the  first 
official  recognition  of  the  loss  suffered  v/hen  a  ^ecies  of  wildlife  is 
forced  into  extinction.  But  that  Act  provided  only  limited  authority 
to  protect  or  conserve  endangered  species.  It  was  amended  and  am- 
plified by  the  Endangered  Species'Conservation  Act  of  1969,"*^  which 
retx>gnized  that  actions  carried  out  in  the  United  States  could  have  an 
adverse  effect  upon  the  survival  of  wildlife  in  other  nations.  The 
4969  Act  provided  authority  to,  determine  species  threatened  with 
"world-wide  extinction"  and  to  regulate  the  importation  into  this 
country  of  those  species  or  of  products  made  from  them. 

The  Endangered  Spe<ries  Act  of  1973  provides  a  furfher  broaden- 
ing of  authority.  It  gives  consideration  to  all  animal  life,  not  only^he 
vertebrates,  moUusks,  and  crustaceans  Included  under  the  previous 
law,  and  recognizes  the  importance  of  Wild  plants  as  well  as  animal 
species.  It  provides  for  protection  of  'Hhrealencd"  as  well  as  "en- 
dangered" species,  permitting  preventive  action  before  a  critical 
stage  is  reached  and  thereby  enhancing  the  likelihood  of  successful 
recovery.  It  authorizes  a  grant  program  to  assist  state  endangered 
species  programs,  and  provides  fof  Federal  protection  of  resident 
specie  where  s^tes  are  unable  to  do  so.  It  requires  coordination 
among  all  Federal  agencies  whose  activities  may  impact  threatened 
or  -endangered  species  or  their  habitats,  and  directs  these  agencies 
to  use  their  other  authorities  in  furtherance  of  the  purposes  of  the 
Act.  This  requirement  may  be  the  most  significant  jir  the  Act,  since 
such  coordination  should  greatly  lessen  the  chance  of  accidentally 
pushing  a  species  into  the  endangered  category.  Final it  implements 
the  Convention  on  International  Trade  in  Endajj^red  Species  of 
Wild  Fauna  and  Flora,  making  the  United  States  the  first  nation  to 
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California  Condor.  Only  about  50  individuals  of  this  seriously  threatened 
species  remain. 

ratify  this  treaty  v^hich  was  negotiatSd  by  ov6r  80  nations  in  Wash- 
ington in  March  1973  aod  nowjiatja^n  signed  by  nearly  50  nations. 

To  arisist  the  various  states  ia  ^h^ipating  fully  in  the  En- 
dangered Specie<5  Conservation  PrograiM  Federal  officials,  working, 
with  organizations  such  as  the  Intecnatitnal  Association  of  Game, 
Fish,  and  Conservation  Commissioners,  ifave  draped  a  Model  State 
Endangered  and  Nongame  Species  b^l  which  is  intended  to  provide 
sufficient  statutory  authority  for  a  state  to  comply  with  the  Federal 
statutes. 

Exotic  Species 

During  recent  years  this  Nation  has  suffered  in  many  different  waj^ 
due  to  the  importation  of  exotic  (that  is,  nonnative)  vn^dlife.  Native 
wildlife  has  been  threatened  by  introduced  species.  Rats  and  mon- 
gooses brought  into  the  United  States  have  threatened  native  birds 
and  mammals;  walking  catfish  and  other  exotics  compete^  with  or 
prey  upon  native  fishes;  and  some  50  species  pf  native  freshwater 
snails  are  threatened  or  have  been  eliminated  by  an  introduced  snail. 
Agriculture  has  suffered;  the  pbultry  industry,  for  example,  recently 
lost  millions  of  dollars  due  to  the  introduction  of  a  strain  of  New- 
castle disease.  .In  1973  the  disease,  brought  in  by  parrots  and  rtiyna 
birds,  caused  the  loss  of  over  11  million  chickens  in  Califomia."*° 
Many  cases  of  )iuman  injury  orillness  have  been  traced  to  exotic  spe- 
cies, for  such  species  often  carry  diseases  or  serve  as  hosts  for  parasites 
that  affect  man.  Imported  monkey§,  for  example,  can  infect  humans 
with  tuberculosis  and  hepatitis.  Numerous  cas^  of  psittacosis  led  to 
the  control  of  parrot  importations  in  the  1930's.  Other  birds,  snails, 
and  primates  may  carry  human  pathogens,  and  small  turtles  bought 
in  pet  stored  are  estimated  to  cause  40,000  cases  of  salmonella  poison- 
ing a  year.  Bites  from  captive  or  e^aped  wild  species — from  lizards 
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This  marine  toad — introduced  from  Central  and  South  Americi  by  the 
animal  trade  and  now  established  in  Florida — seachen  a  foot  in  length,  is 
camiverouo,  and  secretes  poison  through  its  skin. 


to  lions— are  an  increasing  problems."^"  The  Director  of  the  U.S.  Fish 
and  Wildlife  Service  said  recently  that  "current  information  shows 
that>injury  caus.ed  by  importeti^^ldlife  is  more  widespread  and  seri- 
ous than  jjreviously  believed.'' 

The  Lacey  Act,  enacted  in  1948,  requires  the  Federal  Government 
to  protect  human  beings,  agriculture  and  wildlife  from  injury  caused 
by  imported  wildlife  by  regulating  ig^  impprtation."°^  Potentially 
injurious  wildlife  may  be  imported  oiu^nder  permit  and  only  for 
scientific,  ^ucational,  medical,  or  zoological  purposes. 

Historic^ly,  however.  Federal  sanctions  under  this  Act  have  not 
been  imposed  until  a  species  actually  causes  injury.  As  that  point  it 
is  named  to  a  list  of  "Injurious  Species"  and  further  importations  are 
regulated.  But  this  procedure,  has  failed  to  give  adequate  protection 
against  injury  by  an  introduced  species  and  also  allows  troublesome 
sp&ies  to  become  established  in  the  wild.  Once  established,  control 
or  eradication  of  strch  exotics  is  expensive  and  rarely  successful. 

The  problem  is  a  significant  one.  Hundreds  of  thousands  of  living 
birds  and  mammals,  millions  of  reptiles  and  amphibians,  and  over 
100  million  living  fish  are  now  imported  into  the  United  States  each 
yeai  .^"^  Under  present  regulations,  few  if  any  restrictions  are  imposed 
on  the  purpose  for  which  ^hey  are  imported,  the  qualifications  of  the 
person  lender  whose  care  they  are  imported,  the  qualifications  of  the 
importer  and  the  buyer,  or  the  adequacy  of  the  facilities  in  which  the 
species  will  be  housed. 

To  solve  this  problem,  USDI  has  proposed  new  regulations  bjased 
on  the  concept  that  any  exotic  species  can  pose  a  serious  threat;  im- 
portation of  any  wild,  living  vertebra;te,  mollusk  or  crustacean  would 
be  regulated  under  the  Lacey  Act  and  require  a  permit.^''^  Only 
specifically  identified  "Low  Risk"  species  could  be  imported  without 
a  permit. 

This  system  wovdd  protect  human  health,  agriculture  and  wildlife 
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by  insuring  that  exotic  animals  which  pose  a  aignificaot  threat  are 
imported  only  under  carefully  regulated  circumstances  by  qualifietF 
persona.  Yet  it  would  allow  a  simplified  procedure  for  importing 
creatures  which  do  not  pose  such  a  threat. 


Predator  Control 

'  Predator  control  programD  on  grazing  lands,  have  cerioualy  afFqfited 
many  wildlife  populations  and  are  responsible  for  putting  species  cuch 
as  the  northern  Rocky  Mountain  wolf,  eastern  timber  wolf,  red  wolf, 
kit  fox,  eastern  cougar  and  Utah  prairie  dog  on  the  Endangered 
Species  list.^^* 

Widespread  use  of  poisons  in  predator  and  rodent  control  programs) 
particularly  on  public  fends  in  the  West,  led  CEQ  and  the  Depart- 
ment of  the  Interior  to  appoint  an  Advisory  Committee  on  predator 
Control  in  1971  to  study  diis  practice  ancj  make  recommeritlations.  Its  ' 
report  found  that  persistent  poisons  had  been  v/idely  applied  to 
range  and  forest  lands  without  adequate  knowledge  of  how  they 
affect  the  environment,  and  that  the  poisons  represented  a  threat  to 
beneficial  animal  life  and  entire  ecosysteirns.  The  Committee  con- 
cluded that  necessary  protection  could  be  afforded  livestock  without 
the  routine  use  of  poisons  and  recommended  that  such  use  be  stopped. 

In  response,  the  President  in  1972  issued  an  Executive  Order  bar- 
ring the  use  of  poisons,  except  in  emergenpy  situations,  for  predator 
control  on  public  lands  and  in  Federal  prbgrams.^°^  l^P A?  subsequently 
suspended  and  cancelled  registration  for  poisons  used  in  predator 
control.^^^  The  President  also  proposed  legislation  to  shift  the  empha- 
sis of  current  Federal  programs  toward  research  and  toward  technical 
and  financial  assistance  to  states  to  control  predators  by  means  other 
than  poisons.  The  basis  of  the  new  policy  was  to  control  those  individ- 
ual predators  causing  damage  rather  than  attempting  to  reduce  or 
eliminate  whole  predator  populations. 

After  the  Executive  Order  was  issued,  the  ^Department  of  the  Inte- 
rior expanded  both  its  non-toxic  predator  control  efforts  and  its 
research  ori^predatiors  and  their  control.  The  first  full  year  of  control 
without  poisons  ended  in  December  1973.  Data  indicate  that  the  new 
approaches  are  at  least  as  effective— in  terms  of  both  predators 
killed  and  livestock  protected — as  control  measures  based  on  poisons. 
There  have  been  no  significant  changes  in  overalT  livestock  losses 
to  predatoiti;  whereas  some  ranchers  have  suffered  increased  losses, 
others  have  had  equal  or  reduced  losses.^°° 

The  major  predator  .problem  involves  coyotes  attacking  sheep 
in  the  West.  Coyote  populations  fluctuate  in  response  to  a  variety 
of  factors,  includin§Ldisease  and  food  supply  as  well  as  control  efforts. 
During  the  years  jus^  prior  to  the  poison  ban,  coyote  population  in- 
creased throughout  the  17  western  states.  During  1973,  the  number 
of  coyotes  continued  to  increase  in  five  states  east  o^^^a  Continental 
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Divide,  but  in  nine  states  the  change  was  insignificant,  and  the  niHn- 
ber  decreased  significantly  in  three  states  west  of  the  Di vide. Con- 
trary to  some  reports,  the  poison  ban'has  hot  resulted  in  a  drafeatic 

'increase  in  coyotes.  • 

The  ban  has  also  not  resulted  in  significant  increases  in  overall 
predation  losses,  nor  is  it  causing  the  decline  of  the  sheep  industry, 
contrary  to  the  belief  of  some  segments  of  that  industry.  The  sheep 
ipdustry  haS  been  declining  for  many  years.  As  Figure  2  shows,  the 
number  of  sheep  in  the  United  States  has  declined  from  32,725,000 
in  mei  to  17,^J2g^000  in  1973.20^  The  decline  of  5.0  percent  in  1972 
and  5.3  percent  in  1973  simply  continued  the  average  annual  decline 
of  5.0  percent  experienced  during  the  previous  decade.  ^Although 
coyote  predation  appears  to  represent  roughly  25  percent  of  total  ^ 
sheep  losses  in  the  1 7  western  iStates,  total  losses  of  sheep  from  all 
causes  in  these  states  (ewes  7.2  percent,  lambs  11.5  percent)  are 
lower  than  in  the  eastern  31  states  (ewes  &.0  percent,  lambs  12.7 
percent)  where  c^f^otes  are  not  significant,^^^  and  the  overall  de- 
cline in  total  numbers  of  sheep  has  been,  less  in  the  western  17 
states  than  in  the  rest  of  the  United  States  both  before  and  after 
the  poison  ban.^^^  Clearly,  coyotes  have  not  been  responsible  for 
driving  the  U.S.  sheep  industry  out  of  business,  either  before  or  after 

,  the  poison  ban. 

f 
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Numbenif  Sheep  and  Lambs  in  United  States,  1960-73 
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Sourco:  U.S.  Department  of  Aaricutturo.  Economic  Research  Service/Statistical  Reporting  Servtco, 
Agricultural  Marketing  Service,  Livestock  ana  Meat  Statistics,  Statistical  Bulletins  No.  602.  (January 
1973)  and  522  (January  1974),        *  ' 
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Nevertheless,  losses  due  to  coyotes  can  be  very  significant  to  individ- 
ual ranchers*  To  help  these  individuals  during  the  lambing  period  of 
1974,  the  Department  of  the  Interior  reprogrammed  $450,000  ifor  ac- 
celerated non-poison  predator  control  operations  and^  in  cooperation 
with*USDA,  EPA,  CEQ,  ^d  the  Department  of  Health,  Education, 
and  Welfare  (HEW),  estaMished  more  effective  procedures  to  help 
ranchers  in  emergency  situations  under  the  provisions  of  the  Execu- 
tive Order.2«< 

Furthermore,  new  emphasis  has  been  given  to  the  development  of 
more  effective  and  environmentally  sound  methods  of  predator  con- 
trol Interior  has  accelerated  its  research  efforts  from  $300,000  in 
FY  1973  to  $1.1  million  in  FY  1974.  It  has jrequcstcd  $2  million  from 
Congress  for  FY  1975.  Over  80  individual  research  projects  are  under 
way  with  Federal,  state,  and  private  sponsonhip.  EPA  tefl^registered 
the  M-44  (a  safer  device  than  previously  used  for  delivering  sodium 
cyanide)  for  experimental  use  on  private  lands  in  several  states. 

The  days  of  the  routine  use  df  poisons  for  predator  control  on 
public  lands  are  gone,  as  are  the  days  when  Federal  programs  sought 
to  exterminate  predators.  The  values  of  predatoi^,  along.  with  those 
of  the  rest  of  our  wildlife  heritage,  are  now  widely  recognized  by  the 
general  puMic.  As  the  President  stated  in  his  1972  messs^e,  "the  old 
notion  diatrthe  only  good  predator  is  a  dead  one'  is  no  longer  ac- 
ceptable as  we^'lm^eistand  that  even  the  animals  and  birds  which 
sometimes  prey  on  domesticated  animals  have  their'  own  value  in 
fnainftaining  the  balaiuse  of  nature." 


ParkSt  Wilderness^  and  Other  Important  Lands  . 

Legacy  of  Parks 

In  1971,  the  President  annoimced  the  "Legacy  of  Parks'*  program 
desired  to  accelerate  the  acquisition  and  protection  of  natural  herit- 
age lands  both  at  the  state  and  Federal  level.  A  major  objective  of  the 
program  has  been  to  provide  park  and  recreation  areas  near  the  iu*ban 
areas  where  most  of  the  Nation's  people  live. 

One  means  to  atcomplish  this  objective  has  been  the  transfer  of 
under-utilized  Federal  properties  to  states  and  localities  for  recrea- 
tional purposes.  By  June  1974,  440  parcels  totalling  64,000  acres  and 
valued  at  $173.4  million  had  been  selected  for  transfer  to  state  and  ' 
local  governments  in  50  states,  PuertQ  Rico,  Virgin  Islands,  Guam, 
and  the  District  of  Columbia.^** 

The  23,000  acre  Gateway  National  Recreation  Area  near  New 
York  City  and  the  24,000  acre  Golden  Gate  National  Recreation  Area 
near  San  Francisco,  proposed  by  the  President  in  1971,  were  opened 
to  the  public  in  the  spring  of  1974.  Situated  in  close  proximity  "to  the 
millions  of  people  in  two  of  our  largest  metropolitan  concentrations. 
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these  areas  contribute  significantly  to  the  emphasis  of  the  Legacy  df 
Parks->program  on  providing  parks  and  recreation  areas  ^neaJr  the 
people. 


Land  and  Water  Conservation  Fund 

The  Land  and  Water  Conservation  Fund  provides  another  means 
by  which  heritage  land?  are  added  to  the  public  domain.  Since  its 
inception  in  1965,  more  thari  $1.8  billion' has  been  expended  under 
this  program  by  Federal  agencies  and  state  governments.  Over  $600 
million  has  been  provided  to  Federal  agencies  to  acquire  over  1.3 
million  acres  of  land  in  National  Parks,  Recreation  Areas,  HBstoric 
Sites,  Wildlife  Refuges,  and  Wild  and  Scenic  Rivers  and  National 
Scenic  and  Recreation  Trails.         *  , 

The  Land  and  Water  Conservation  Fund  provides  monies  to  state 
and  local  governments  on  a  matching  basis.  The  non-Federal  share 
can  be  met^  either  by  non-Federal  funds  or  under  appropriate  cir- 
cumstances, by  equivalent  value  of  donated  lands,  services,  or  mate- 
rials. These  grafts  cover  both  land  acquisition  and  development  of 
facilities,  as  well  as  support  the  formulation  of  statewide  comprehen- 
sive outdoor  recreation  planning.  S&ice  1965,  the  program  has 
granted  roughly  $1  billion  to  the  states. 

In  August*1973  the  President  sighed  into  law  the  Agriculture  and 
Consumer  Protection  Act  of  1975  ^*^  which  authorized  the  Secre- 
tary of  Agriculture  to  enter  into  contracts  with  eligible  owners  and 
operaitors  of  private  lands  to  assik  tliem  in  enlarging  fish,  wildlife,  and 
recreation  resources.  "^Jt  also  included  an  incentive  program  for 
private,  nonindustrial  forestlands,  which  is  described  below  under 
Forestland  Resources. 

Public  Wild  lands  in  Alaska 

The  Alaska  Native  Claims  Settlement  Act  became  law  in 
December  1971.  Among  other  things,  the  Act  called  for  a  2-year 
study  leading  to  specific  proposals  for  additions  to  the"  "four  systems," 
National  Parks,  National  Forests,  Wildlife  Refuges,  and  the  Wild  and 
Scenic  Rivers  System.  This  study  was  completed  in  December  1973, 
and  the  results  proposed  to  Congress  in  legislation  which  would 
affect  the  disposition  of  almost  25  percent  of  the  State's  area. 

The  proposed  legislation  would  add  approximately  63.9  million 
acres  of  public  lands  in  Alaska  to  the  National  Park  and  Nationa^ 
Wildlife  Refuge  Systems,  thereby  more  than  doubling  the  areas  pres- 
ently protected  by  these  systems.  In  addition,  18.8  million  acres  would 
be  added  to  the  National  Forest  System  and  800,000  acres  to  the  Na- 
tional Wild  and  Scenic  River  System. 

Three  new  national  parks  are  proposed :  Gates  of  the  Arctic  in  the 
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rugged  and  scenic  Brooks  Range;  Lake  Clark  on  die  Alaskan. Penin- 
sula; and  Wrangell-St.  Elias  in  soutiieastem  Alaska.  Mt  McKinley 
National  Park  would  be  more  than  doubled  in  size.  The  Katraai 
National  Mdnument  would  be  enlarged  and  reclassified  as  a  Na- 
tionql  Park.  New  national  monuments  would  be  created  at  Kobuk 
Valley,  Cape  Knisenstem,  Aniakchak  Caldera  and  Harding  Ice 
Field — ^Kenai  Fjords.  Through  designation  as  national  rivers,  the 
entire  Charley  River  watershed  and  a  portion  of  the  upper  Yukon 
River  drainage  would  be  added  to  the  National  Park  System.  T^he 
Chukchi-Imuruk  National  Reserve  on  the  Seward  Peninsula  would 
administered  jomtly  lay  the  Park  Service^  and  Fish  and  Wildlife 
Service. 

The  proposal  also  calls  for  nine  new  or  expanded  units  of  the  Na- 
tional Refuge  System  to  protect  the  fish  and  wildlife  resources  and 
their  habitats.  The  largest  of  these  is  the  vast  Noatak  National  Arctic 
Range,  proposed  as  an  ecological  range,  which  covers  7.59  million  ^ 
acres.  A 

Twenty  river$  are  recommended  as  additions  to  the  National  Wild 
and  Scenic  Rivers  System.  Of  these,  16  lie  within  the  boundaries 
pro]X)sed  as  National  Parks,  Forests  and  Refuges. 

Undler  tfiie  Native  Claims  Settlement  Act,  these  lands  will  be  pro- 
tected for  a  period  of  5  years,  during  which  time  the  Congress  will  be 
considering  these  proposals. 

Western  Wilderness 

The  National  Wilderness  Preservation  System  was  established  by 
the  Wilderness  Act  of  1964.  The  Act  designated  54  areas  sj^s  wilderness 
arid  established  a  procedure  under  which  potential  wilderness  areas 
were  to  be  evaluated  by  the  Secretaries  of  Agriculture  and  Interior 
and  recommendations  concerning  designation  made  by  the  President 
to  Congress.  The  Wilderness  Act  required  that  specific  candidates 
for  wilderness  areas  be  presented  to  Congress  by  the  10th  anniversary 
of  its  enactment,  September  3,  1974.  Although  the  review  and  desig- 
nation process  under  the  Act  was  initiated  relatively  slowly,  the  proc- 
ess has  been  greatly  intensified  during  the  last  several  years  to  assure 
that  the  1974  deadline  will  be  met. 

In  the  past  year  the  President  has  subixiitted  to  Congress  proposals 
to  add  28  units,  totalling  9.550,000  acr^,  to  the  National  Wilderness 
System. 

During  the  10  years  since  the  Wilderness  Act  was  passed,  a  total 
of  206  units  have  been  under  review,  of  which  25  have  been  removed 
from  the  list.  Forty  units  have  been  placed  in  the  .sysfpm  by  Con- 
gress, and  another  80  are  before  Congress  awaiting  action.  The 
remainder  are  under  study  by  the  departments.  (See  Table  13.) 
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T«bl«13 

National  Wilderness  Preservation  System  Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  Designated 


Nafne 

Apres  ^ 

Location 

Spon 
sor 

Absaroka 
Agassiz  * 
Aido  Leopofd 

64.000 
6 1 ,487 
188,000 

Montana 
Minnesota 
New  Mexico 

FS 

FWS 

FS 

Aleutian 
Islands 
Anaho  Island 
Arches 

2,720.426 

247 
15,703 

Alaska 

Nevada 
Utah 

FWS 

FWS 
NPS 

Arctic 
Assateague 
Agua  Tibia 

O.900,U0U 
6,500 
12,000 

Alailtka 

Virginia 

California 

FWS 
NPS 

Back  Bay 
Qatllands 

Bandelter 

'  4,588 
68,924 

21,110 

Virginia 
bouin  uaKOva 

New  Mexico 

FWS 
NPS 

NPS 

Beartooth 
Qering  Soa 

230,000 
41,113 

Montana 
Alaska 

F$ 
FWS 

Bio  Bend 

533,900, 

Texas 

NPS 

Big  Lake 
Blackbeard 

10,974 
3,00Q 

Arkansas 
Georgia 

Fvf 
FWS 

Black  Canyon 

of  the 

Gunnison 
Black  Water 
Blue  Range 

Bogoslof 

8,780 

1 1,216 
177.000 

390 

Colorado 

Maryland 
New  Mexico' 

Arizona 
'Alaska 

NPS 

r  Wo 

FS 
FWS 

Bombay  Hook 
Bosque  del 

Apache 
Breton 

15,110 
32,500/ 

5,000 

Dipt  aware 
nIw  Mexico 

Louisiana 

r  WO 

FWS 
FWS 

Brigantino 

4,2^0 

New  Jersey 

Bryce  Canyon 

16,303 

Utah 

NPS 

Buffalo 
Cabeza 

95,730 
833,500 

Arkansas 
Arizona 

FWS 

Canyonlands 
Cape  Romaln 

Capitol  Reef 

337.258 
28,000 

23,054 

Utah 
South 

Carolina  . 
Utah. 

NPS 
FWS 

Carlsbad 

Caverns 
Cedar  Breaks 

30,210 
4,370 

New  Mexico 
Utah 

NPS 
NPS 

Cedar  Island 

12.526 

North 
Carolina 

FWS 

Status 


See  footnotes  at  end  ot  table. 


Under  study  » 
Under  study        <  ' 
Transmitted  to  Congress 
. 2/28/72 
Under  study 

Understudy 

Transmitted  to  Congress 

4/28/71 
Delayed  due  to  ANCSA 
Under  study  *  ' 
Transmitted  to  CongresjT 

2/8/72 
Under  study 

Transmitte[d  to  Congress 

9/21/72 
Transmitted  to  Congress 

11/28/73 
Under  study  * 
Designated  by  Congress 

10/23/70 
Transmitted  to  Congress 

11/28/73 
Under  study 

Transmitted  to  Congress 
,  9/21/72 

Transmitted  to  Congress 
^/8/72 


Understudy 
Transmitted  to 

2/8/72 
Designated  by 

10/23/70 
Undi^r  study 
Transmitted  to 

4/2^/71 
Transmitted  to 

4/2871 
Transmitted  to 

9/1^/72 
Transmitted  to 

2/3/72 
Under  study* 
Transmitted  to 
/6/13/74 
Ofi^der  study 
Transmitted 

1/28/72 
Transmitted 

4/28/71 
Traitsmltted 

9/^1/72 
Transnlltted  to 

4/28/71 
Under  study 


Congress 
Congress 

Congress 
Congress 
Congress 
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Congress  f 

Congress 

Congress 
Congress 
Congress 
Congress 
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tabla  IS-Contlnucd 


National  Wilderness  Preservation  System  Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  Designated— Con. 


rtanie 

Acres  * 

1  n<*iitlnn 

Spon' 
sor 

Status 

Cedar  Keys 

375 

Florida 

FWS 

Designated 

by 

Congress 

8/7/72 

Chamlsso  . 

455 

Alaska 

FWS 

Transmitted 
4/28/71 

to 

Congress 

Charles  M. 

926,575 

I^Aontana 

FWS 

Under  atudy 

Russell 

Congress 

Chase  Lake 

4,155 

North  Dakota 

FWS 

Transmitted 

to 

9/21/72 

Chassa* 

16,900 

Florida 

FWS 

Transmitted 

to 

Congress 

howitzka 

9/21/72 

Chlncoteague 

9,438 

Virginia 

FWS 

Under  study 

Chlrleahua 

6,925 

Arizona 

NPS 

Transmitted 

to 

Congress 

2/8/72 

Clarence 

2,887,026 

Alaska 

FWS 

Delayed  due  to'ANSCA 

Rhodas 

Cloud  Peak 

137,000 

Wyoming 

FS 

Under  study 

1 

Colorado 

7,700 

Colorado 

NPS 

Transmitted 

to 

Congress 

2/8/72 

Crai}  Orchard 

4,050 

Illinois 

FWS 

Transmitted 
6/13/74 

to 

Congress 

Crater  Lake 

122,400 

Oregon 

NPS 

Transmitted 

to^  Congress 

6/13/74 

Craters  of  the 

-43,243 

Idaho  * 

NPS 

Designated 

by 

Congress 

Moon 

10/23/70 

Congress 

Crescent  Lake 

^  24,502 

Nebraska 

FWS 

Transmitted 

to 

11/28/73 

Cumberland 

6,375 

Maryland 

NPS 

Transmitted 

to 

Congress 

Gap 

9/21/72 

Cumberland 

20,176 

Georgia 

NPS 

Under  study 

Island 

J.  N.  "DIno" 

4,307 

Florida 

FWS 

Under  study 

Darting 

Under  study 

Death  Valley 

l,596,5p€r 

California 

NPS 

Deer  Flat 

11^85 

Oregon*ldaho 

FWS 

Under  study 

Desert 

1,3^,900 

Nevada 

FWS 

Transmitted 

to 

Congress 

6/13/74 

Desolation 

63,469 

California 

NPS 

Designated 

by 

Congress 

10/10/69 

Dinosaur 

45,100 

Colorado-Utah 

NPS 

Under  study 

1 

Congress  for 

DuNoir 

Wyoming 

FS 

Suggested  by 

study 

Eagle  Cap 

72,420 

Oregon 

FS 

Designated 

by 

Congress 

Addition 

10/21/72 

Congress 

Eagles  Nest 

88,000 

Colorado 

FS 

Transmitted 

to 

2/8/72 

Congress 

Emigrant 

106,000 

California 

FS 

Transmitted 
2/8/72 

to 

Everglades 

764,700 

Florida 

NPS 

Under  study 

t 

Congress 

Farrallon 

141 

California 

FWS 

Transmitted 

to 

4/28/71 

Flat  Top 

142,000 

Colorado 

FS 

Transmitted 

to 

Congress 

3/29/68 

Florida  Keys 

4,740 

Florida 

FWS 

Transmitted 

to 

Congress 

9/21/72 

Forrester 

2,630 

Alaska 

FWS 

Designated 

by 

Congress 

Island 

10/23/7Q 

Fort  Niobrara 

19,123 

Nebraska 

FWS 

Under  study 

See  footnotes  at  end  of  table* 
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Table  13— Continutd 

National  Wilderness  Preservation  System  Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  Designated— Con. 


r4amo 

'Acres » 

Location 

Spon- 
sor 

Status 

Glia 

r^ew  (vitjAico 

FS 

Under  study 

1 

Glacier 

1  nnn 

Wunmlnn 

FS 

Transmitted 
2/8/72 

to 

Congress 

Glacier 

927,550 

Montana 

NPS 

Transmitted 

to 

Congress 

6/13/74 

Glacier  Bay  ■ 

2,210,600 

AlasKa 

NPS 

Under  study 

Glen  Canyon 

uian 

NPS 

Under  study 

Grand  Canyon 

Arizona 

NPS 

Transmitted 

to 

Congress 

9/21/72 

Grand  Teton 

vryuiriiiiy 

NPS 

Transmitted 

to 

Congress 

9/21/72 

Great  Sand 

Colorado 

Transmitted 

to 

Congress 

Dunos 

r 

9/21/72 

- 

Great  Smok/ 

NPS 

Under  study 

Mountains 

Tennessee 

Great  Swamp 

New  Jursuy 

FWS 

DoGignatod 

by 

Congress 

(1  /Otl  /CO 

Guadalupo 

AC  QRn 

T 

lexa 

NPS 

Transmitted 

to 

Congress 

Mountains 

9/21/72 

Gulf  islands 

1  onn 

NPS 

Under  study 

rioriuo 

Congress 

Haleakala 

1  Q  07n 

nawaii 

NPS 

Transmitted 

to 

9/21/72 

Hart  Mountain 

'    1  A  Knn 

Oregon 

FWS 

Transmitted 

to 

Congress 

1  /18/69 

Havasu 

2,500 

California 

p 

Transmitted 

to 

Congress 

6/13/74 

Hawaii , 

123,100 

nawaii 

Under  study 

1 

Volcanoes 

Hawaiian  » 

1,742 

nawaii 

P  Wo 

Transmitted 

to 

Cah  gross 

Islands 

6/13/74 

Hazon  Bay 

R  nnn 

Hiasiui 

FWS 

Delayed  du«  to  ANCSA 

Hazy  Islands 

42 

Alaska 

P  WO 

Designated 

by 

Congress 

10/23/70 

High  Sierra 

10,000 

California 

FS 

Under  study 

3 

High  Uintas 

QOQ  nnn 
d^d, UUU 

uian 

FS 

Transmitted 

to 

Congress 

1/17/69 

Huron  Islands 

105 

Michigan 

FWS 

Designated 
10/23/70 

by 

Congress 

Idaho 

1,225,000 

Idaho 

FS 

Under  study 

3 

Imperial 

12*010 

Arizona* 

FWS 

Transmitted 

to 

Congress 

v<oii  lOrfiitJ 

11/28/73 

Indian  Peaks 

Colorado 

FS 

Suggested  for  study  by  Con« 

gress 

Island  Bay 

20 

Florida 

FWS 

Designated 

by 

Congress 

10/23/70 

Izemboii 

301T451 

Alaska 

FWS 

Transmitted 

by 

Congress 

4/28/71 

Joshua  Tree 

372,700 

California 

NPS 

Transmitted 

to 

Congress 

11/28/73 

Katmai 

2,603,547 

Alaska 

NPS 

Transmitted 

to 

Congress 

6/13/74 

Kenai 

1,093,200 

Alaska 

FWS 

Under  study 

Kings-Canyon 

750,690 

California 

NPS 

Transmitted 

to 

Congress 

Sequoia 

.  6/13/74 

Kodiak 

1, 815^000 

Alaska 

FWS 

Delayed  due  to  ANCSA 

Seo  footnotes  at  end  of  table. 
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TabU  13--^ontlnu«it  * 

National  'wilderness  Preservation  System  Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  Designated— Con. 


Name 

Acres* 
« 

Location 

Spon* 
Dor 

Status 

• 

Kora 

660,000 

Arizona 

FWS 

Under  study  - 

LacQGSino 

31,776 

Louisiaha 

FWS 

Under  oti/dy^  . 

Lake  Mead 

469,300 

Arizona 

NPS 

Understudy  • 

Lake 

18.412 

Florida 

FWS 

Under  study 

Woodruff 

Lessen  Volcanic 

78.982 

California 

NPSr 

Designated  by 
10/19/72 

Congress 

Lava  Bods 

28,460 

California 

NPS 

•  Designated  by 

Congress 

10/13/72 

Lostwood 

5.577 

North  Dakota 

FWS 

Under  study 

Lowor  Minam 

Oregon 

FS 

Suggested  for  study  by  Con- 

gress 

Malheur 

30.000 

Oregdn 

Fv;s 

Transmitted  to 
1/18/69 

Congress 

Mattamuskoet 

50,179 

North  Carolina 

FV/S 

1  InHmr  of  ■  iHu 

Modicine  , 

31.457 

Montana 

FWS 

II  nHnr  nfiiHu 

unuur  muuy 

Lako 

Mosa  Vfirde 

8,100 

Colorado 

NPS 

1  1  (Ji  lai  III  iiuu 

Congress 

Michigan 

120 

Michigan 

FWS 

Designated  by 

Congress 

Islands 

10/23/70 

Mlllo  Lacs 

0.6 

Minnesota 

FWS 

Transmitted  to 
6/13/74 

Congress 

Mingo 

1,705 

Missouri 

FWS 

Transmitted  1^ 

Congress 

11/28/73 

Mission 

73,000 

Montana 

FS 

Transmitted  to 

Congress 

Mountain 

2/28/72 

Missiquoi 

620 

Vermont 

FWS 

Transmitted  to 

Congress 

6/13/74  \ 

Monarch 

25,000 

California 

FS 

Under  study 

Monomoy 

2,420 

Massachu- 

FWS 

Designated  by 

Congress 

setts 

10/23/70 

Moosehorn 

2,706 

Maine 

FWS 

Designated  by 
10/23/70 

Congress 

Mount  Baldy 

6.975 

Arizona 

FS 

Designated  by 

Congress 

10/23/70  ^ 

Mount 

99,600 

Oregon 

FS 

Designated  by 

Congress 

Jofforson 

iO/2/68 

Mount 

1,939.492 

Alaska 

NPS 

Under  study  • 

McKinley 

Mount  Rainier 

202,200 

Washington 

NPS 

Under  study  » 

North 

^'515,880 

Washington 

NPS 

Traosmitted  to 

Congress 

Cascades 

4/28/71 

Noxubee 

4^  ,763 

Mississippi 

FWS 

Under  study 

Nunivak 

2,547,300 

Alaska 

FWS 

U^der  study 

Okofenokee 

343,850 

Georgia 

FWS 

Transmitted  to  Congress 

4/28/71 

Olympic 

862,139 

Washington 

NPS 

Transmitted  to 

Congress 

6/13/74  ' 

Oregon  Du^T^ 

Oregon 

FS 

Suggested  for  study  by  Con- 

gress 

Sec  footnotes  at  end  of  table. 
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Tibfii  13— Continued 


National  Wilderness  Preservation  System  Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  Designated— Con. 


Name 

Acroo » 

Location 

Spon- 
sor 

Status 

Orogon 

21 

Orogon 

FWS 

Doslgnatod  by 

Congross 

l«tlnnrln 

10/23/70 

OfQQn  Pipe 

249,800 

Arizona 

NPS 

Urtrlnr  *jtlJr1V  3 

Csctuo 

Porkor  Rivor 

4,649 

MaQSachusotts 

FWS 

P/i*invntnn 

505,524 

V/ashington 

FS 

Congress 

10/2/68 

36 

Florida 

FWS 

Dosignatod  by 

Congress 

10/23/70 

.5,915 

North 
Carolina 

FWS 

Pollcon 

IfilnnH 

6 

Florida 

FWS 

V  V 1 1  ^  1  \JO^ 

10/23/70 

PntriflnrI 

50,260 

Arizona 

NPS 

l/uiilUHtiiuu  uy 

Congress 

in/P"^/7n  ' 

Congress 

Pino  MountLiin 

20,061 

Arizona 

FS 

(jctiy  1  itj  buu  uy 

10,980 

'California 

NPS 

1  rullUITII  Vlt3u  \\i 

6/13/74 

Point  RoyoQ 

10^600 

California 

NPS 

1  rull  SilTII  llUu  WI 

Congress 

11/28/73 

Popo  Agio 

71,000 

V/yomlng 

FS 

IJnrlnr  <<tlJrlV  9 

32,350 

Montana 

FWS 

Transmlttod  to 

Congress 

Lakes 

6/13/74 

Rico  Lakos 

1,406 

Minnesota 

FWS 

1  ransiiiixxuu  xu 

Rocky 

239,835 

Colorado 

NPS 

Transmitted  ,  to 

Conors 

Mountain 

Of LOf / ^ 

42,400 

,  Arizona 

NPS 

1  ransmiiiuu  lu 

1  1 

65 

Alaska 

FWS 

r^ntcInnnitArl  hu 

uustiy  imicQ  uy 

17,740 

Florida 

fV/s 

1  runsmiXlOu 

Q/Q1  /7Q 
17/      If  f  ^ 

OiJ llllUll  riivur 

217,000 

Idaho 

FS 

Undor  siuoy  * 

Salmon- 

223.000 

California 

FS  . 

Undor  study? 

1  riiiiiy  Mips 

Dosignatod  by 

Congress 

Salt  Crook 

9,621 

Now  Moxico  ' 

FWS 

10/23/70 

San  Gabrlol 

36,137 

California 

FS 

Dosignatod  by 
5/24/68 

Congress 

San  Juan 

168 

Washington 

FWS 

Transmlttod  to 

Congress 

Island 

6/13/74 

San  Rafael 

142,722 

CallforEtla 

FS 

Dosignatod  by 

Congress 

3/21/68 

San  tee 

74,353 

South  Carolina 

FWS 

Undor  study 

Sawtooth 

216,383 

Idaho 

FS 

Dosignatod  by 

Congress 

8/22/72 

Sawtooth 

Idaho 

FS 

Suggostod  for  study  by  Con- 

gross 

See  footnotes  Qt  end  of  tabl^. 
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'  Ttbl«  13— Contlnutd  V^* 

National  Wilderness  Preservation  System/Act  of  1964: 
Status  of  Areas  Proposed,  Studied,  and  D^ignated— Con. 


Namo 

Acres 

Location 
- 

Spon- 
sor 

Status 

C^^«cl  l^c  III  il  a  ( 

239.29S 

nnuiiuiiia 

FS 

Designated 

by 

Congress 

8/20/72 

2S6,000 

AlASkA 

FWS 

Tr  a  n  snri  1  ttcd 

to 

W\JI  1^1 

6/13/74. 
Designated 

10/23/70 

25, ISO 

Mir'tllflBn 

FWS 

bv 

fVinflPMSS 

vVI  1^1  OW 

545  231 

A%#  A  ^  A 

lieVaua 

r  wTr»> 

LlndAF  sfuHv 

Maflnnal 

Anf  AinnA 

RaH96 

34  131 

Nevada 

r 

Under  study 

1  \  u  1 U  U  O 

'  73.280' 

Transmittftfl 

Shenandoah 

Virginia 

NPS 

to 

^AfiflPAaa 

Wl/1 1^1 

4/28/71 

bimeonof 

OC  1  ATI 

Al<«at#a 

AiasKa 

rW»> 

TrBnsmittfffI 
4/28/71 

to 

w\JI  l|f  1  u  W 

llnrlnr  stiidv 

Dunes 

,1, 

G3,000 

Montana 

r  O 

TrsnsmiMAH 

2/8f72 

to 

wUliy  lOSS 

OmmUm 
rmmnm 

owa  11 1{  Us  no  r 

i^Uflll  v^artUlllo 

r  Wo 

llnrlAr  studv 

Arizona 

tlAftl  G  n  M  t#^fl 

hv 
uy 

wu  1 1  u  1  c  ■  • 

Canyon 

iWIIIIIBSUU 

3/6/72 

1  ■1(19  raw 

2  138 

r  O  O 

1  ■■iisitiinau 
C/1Q/7A 

W 

Congress 

Theodore 

28,335 

North  Dakota 

NPS 

Transmitted 

to 

Congress 

Roosevelt 

9/21/72 

1  nree  Arcn 

17 

Oregon  ^ 

FWS 

Designated 

by 

Congress 

Rocks 

10/23/70 

1  UaCUIII 

6  402 

r  Wo 

uasiyiiBuu 

hv 
uy 

itfUiiy  1  OSS 

10/23/70 

III  QapiH 

AR 

Montana 

r  WO 

UnrlMr  stiiflv 

U  nco  m  pa  ho  re 

CQ  AAA 

Colorado 

rb 

llnHjip  ctiiHv 

9 

Unlmak 

973,000 

Alaska 

FWS 

TrancmlttMH 
6/13/74 

to 

(^fi  nnpMsA 
wuiiyiow 

Upper 

Iowa* 

r  Wo 

Undflr  stiidv 

Mississippi 

• 

Minnesota* 
Illinois- 

i 

io,o  i  / 

Wisconsin 

vaieniine 

Nebraska 

r  WO 

TritncmlttMri 

1  1  Ol  1 91  f  II  fc^Ovl 

1 1/28/73 

to 

Congress 

Ventana 

95,152 

California 

FS 

Designated' 

8/18/69 

by 

Congress 

voyaijcijrs 

Minnesota 

Under  study 

Washakie 

208  000 

Wvnmlna 

FS 

Designated 

10/9/72 

by 

Congress 

Washington 

179 

Washington 

FWS 

DeslQnated 

by 

Congress 

Islands 

10/23/70 

Wemlnuche 

347,000 

Colorado 

FS 

Transmitted 

2/8/72 

to 

Congress 

West  Sister 

85 

Ohio 

FWS 

Transmitted 

to 

Congress 

Island 

4/28/71 

White  River 

975 

Arkansas 

FWS 

Transmitted 

11/28/73 

to 

Congress 

Wichita 

8,570 

Oklahoma 

FWS 

Designated 

by 

Congress 

Mountains 

10/23/70 

See  footnotes  at  end  of  table. 
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National  Wilderness  Preservation  System  Act  of  1964; 
Status  of  Areas  Proposed,  Studied,  and  Designated— Con. 


Name 

Acres 

Location 

Spon- 
sor' 

Status 

Wilson 

30.0CO 

Colorado 

Understudy 

1 

Mountain 

Wisconsin 

29 

Wisconsin 

FWS 

Designated 

by 

Congress 

Island 

10/23/70 

Wolf  Island 

5,126 

Georgia 

FWS 

Transmitted 

to 

Congress 

4 

2/8/72 

YMlGwstone 

2,016,181 

Wyoming 

NPS 

Transmitted 

to 

Congress 

646,700 

9/21/72 

Yosemite 

California 

NPS 

Transmitted 

to 

Congress 

Zion 

9/?l/72 

120.620 

Utah 

NPS 

Transmitted 

to 

Congress 

6/13/74 

ANCSA— Alaska  Native  Claims  Settlement  Act. 
FS— Forest  Service. 
FWS-Fish  and  Wildlife  Service. 
NP&~Natlonal  P^srk  Service. 


*  Sites  under  agency  study  list  gross  acrea04>  not  wilderness  area  acreage. 
»To  be  submitted  to  Congress  by  September  3,  1974. 
>  Further  study  requested  to  evaluate  mineral  resources. 


Eastern  Wilderness 

'  As  noted  in  last  year's  Annual.  Report,  eastern  wilderness  has  re- 
ceived increasing  attention  in  recent  years,  ^^hereas  large  areas  in 
the  West  have  never  been  lumbered,  fanned,  or  otherwise  modified 
by  man,  few  lands  in  the  East  have  not  been  so  modified.  Conse- 
quently, although  many  lands  have  reverted  to  a  wild  condition, 
there  has  been  a  question  as  to  whether  they  meet  the  definition  con- 
tained in  the  Wilderness  Act. 

The  Administration  has  proposed  the  Eastern  Wilderness  Amend- 
ment Act  of  1973,  introduced  as  H.R.  10469  and  S.  2437.  This 
proposal  would  amend  the  Wilderness  Act  to  authorize  wilderness 
designations  in  eastern  National  Forest  lands,  which  have  been  modi- 
fied m  the  past,  but  "where  the  imprint  of  man's  work  is  substantially  r  ^ 
erased"  and  "which  have  generally  reverted  to  a  natural  appearance."  \ 
It  designates  16  National  Forest  areas  in  the  East  for  immediate  inclu- 
sion and  37  areas  to  be  studied  for  wilderness  suitability.  In  contrast  to 
the  present  Act,  the  proposed  legislation  prohibits — except  for  valid 
existing  rights~mining,  mineral  leasing,  and  grazing.  Pending  Con- 
gressional action,  the  Forest  Service  is  administratively  protecting  the 
potential  wilderness  areas  identified  in  the  Act. 

Other  approaphes  to  eastern  wilderness,  initiated  within  Congress, 
are  based  dn  the  premise  that  national  forest  areas  in  the  East  can  be 
designated  under  the  current  law     without  amending  the  definition.  ^ 
S.  3433  would  designate  19  new  wilderness  areas  and  40  study  areas. 
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H.R.  1738  would  designate  28  new  wilderness  areas  in  the  National 
Forests  of  the  E^^t. 

The  large  populations  in  the  East  and  the  growing  desire  for  wilder- 
ness areas  make  it  important  that  authority  be  established  to  designate 
wilderness  in  the  eastern  National  Forests  vii^ithout  delay. 

Roadless  Areas 

The  187  million-acre  National  Forest  System  contains  many  road- 
less and  undeveloped  areas  in  addition  to  those  now  designated  for 
wilderness  protection.  In  1967,  the  Forest  Service  initiated  an  inven- 
tory of  these  roadless  areas  for  potential  v/ildemess  use.  The  inventory 
covered  all  roadless  areas  of  5,'000  actes  or  larger,  as  well  as  smaller 
roadless  areas  contiguous  to  existing  primitive  areas  or  wildemess.^'^ 

During  1973,  the  review  and  evaluation  of  1,449  roadless  anias, 
covering  56  million  acres,  was  completed.  After  public  comment  the 
Forest  Service  selected  274  areas  containing  12.3  million  acres  for 
study  as  potential  wilderness  areas.  Until  the  study  is  completed  and 
designations  decided  upon,  these  nevv  wilderness  study  areas  will  be 
protected  from  activity  detrimental  to  their  wilderness  character. 

/\(he  remaining  1,1 75*' roadless  areas  will  receive  fxuther  considera- 
tion for  wilderness  potential  during  the  Forest  Service  land  use  plan- 
ning process.  No  development  activity,  including  timber  harvest,  will 
be  allowed  without  preparation  of  an  environmental  impact  state- 
ment. In  the  prepjuration  of  such  statements,  wilderness  designation 
will  be  one  of  the  alternatives  considered. 


Wild  arid  Scenic  Rivers 

The  National  Wild  and  Scenic  River  Systetn  was  established  in 
1968.2^*  The  Act  placed  all  or  parts  of  eight  rivers  into  the  system, 
designated  27  other  rivers  for  study  as  potential  additions  (with  the 
studies  to  ^e  completed  by  1978),  and  established  procedures  to  add 
additional  rivers  into  the  system. 

All  rivers  in  the  system  must  be  substantially  free-fliowing,  have 
water  of  high  quality,  and  possess  outstanding  scenic,  recreation, 
geologic,  fish  and  wildlife,  historic,  cultural,  or  similar  values.  The 
Act  recognizes  three  categories  of  river:  vnld,  scenic,  and  recreational. 
Wild  rivers  are  the  most  primitive,  difficult  of  access,  imrhanged,  and 
fragile.  Scenic  rivers  are  free  of  impoundments  and  largely  primi- 
tive and  undeveloped,  but  can  be  accessible  by  roads  and  may  have 
some  recreational  facilities.  Recreational  rivers  are  readily  accessible 
by  road  or  railroad.  Although  they  may  have  some  development  along 
the  shorelines  and  may  have  undergone  some  impoundment  or  diver- 
sion in  the  past,  they  provide  particular  recreational  opportunities 
and  are  aesthetically  pleasing. 
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Durinfj  the  past  year,  the  Bureau  of  Outdoor  Recreation  conducted 
detailed  studies  on  28  risers  in  Alaska.  As^a  result  of  these  studies,  the 
Secretary  of  the  Interior,  in  compliance  \vith  the  Alaska  Native 
Claims  Act,  has  propo-:ed  adding  20  new  units  with  a  total  of  2,753 
miles  of  river  to  the  National  Wild  and  Scenic  Rivenj  System.  While 
16  of  these  rivers  lie  within"the  boundaries  ofwher  projjosed  areas, 
f5ur  rivers  v/ith  a  total  of  705  miles  of  river  and  824,000  acres  of 
adjacent  lands  woulcf  be  established  as  separate  units  of  the  system.^^^ 

In  August  1^973,  the  Little  Miami  River  was  added  to  the  sys- 
tem by  the  Secretary  of  the  Interior  punjuant  to  a  request  from 
the  State  of  Ohio.  Also  during  FY  1974,  the  Bureau  forwarded  ta 
Congress  reports  on  five  rivers  designated  for  study  in  the  Wild 
and  Scenic  Rivers  Act  (Allegheny,  Clarion,  Little  Miami,  Lower  St. 
CroiK,  and  Suwannee),  initiated  field  v/ork  on  the  Bruneau  and 
Penobscot  Rivers,  arid  continued  studies  on  the  Buffalo,  Gasconade, 
Little  Beaver,  Maumee,  Pine,  Rio  Grande,  Youghiogheny,  Delaware, 
Missouri,  and  Obed  Rivers. 

On  Mav  10, 1974,  the  President  signed  Public  Law  93^279  author- 
izing designation  and  purchase  of  parts  of  the  Chattooga  River  in 
North  Carolina,  South  Carolina,  and  Georgia  as  a  component  of  the 
National  Wild  and  Scenic  Rivers  System. 

« 

National  Scenic  and  Recreational  Trails 

The  National  Trails  System  Act  of  1968^"  established  a  further 
component  of  'Our  Nation  s  natural  heritage.  The  Act  designated 
three  categories  of  trails:  scenic,  recreational,  and  connecting  or  side 
trails. 

.  Scenic  trails  arc  extended  footpaths  so  located  as  to  provide  maxi- 
mum outdoor  recreation  potential  for  the  conservation  and  enjoy- 
ment of  nationally  significant  scenic,  historic,  natural,  or  cultural 
qualities  of  the  areas  through  which  they  pass.  Scenic  trails  may  be 
added  to  the  system  only  by  an  Act  of  Congress.  Two  National  Scenic 
Trails — the  .Appalachian  Trail  in  the^  East  under  the  administration 
of  the  National  Park  Service  and  the  Pacific  Crest  Trail  in  the  West 
under  the  administration  of  the  Forest  Service— were  designated 
in  the  Act  as  initial  components  of  the  National  System. 

The  Act  designated  14  other  trails  for  study  to  determine  the  feasi- 
bility and  desirability  of  adding  them  to  the  systepi.  Two  of  these 
studies  have  been  completed:  the  Potomac  Heritage  Trail  and  the 
Continental  Divide  Trail.  Six  studies  will  be  completed  in  FY  1975: 
the  North  Country  Trail  the  Oregon  Trail,  thfe  Lewis  and  Clark 
Trail,  the  Mormon  mttalion  Trail,  the  Long  Trail,  and  the  Old  Cat- 
tle Trail.  Studies  on  the  remaining  traik  are  under  way  and  sched- 
uled for  completion  by  FY  1976.  * 

Recreational  trails  must  be  accessible  to  urban  areas  or  within  Fed- 
eral or  state  parks,  forests,  or  other  recreation  areas.  They  may  be  of 
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any  length  and  designed  for  single  or  multiple  purpose  use,  including 
use  by  motorized  Vehicles.  They  must  remain  as  trails  for  at  least  10 
consecutive  years  after  designation.*  Recreation  trails,  with  conriecj- 
ang  or  side  trails,  are  more  numerous  than  scenic  trails  and  are  more 
available  to  urban  populations.  They  may  be  added  to  the  system  by 
the  Secretary  of  the  Interior  or  the  Secretary  of  Agriculture  where 
lands  admijjistered  ^y  him  are  involved.  ^ 

No  money  is  authorized  for  National  Recreation  Trails  in  the  Act. 
However,  use  of  Land  and  Water  Conservation  Fund  monies  is  en- 
couraged.  To  date,  48  Recreation  Trails  have  been  designated  by 
the  two  Secretaries  for  inclusion  in  the  National  Trails  System. 

An  additional  feature  of  the  Act  provides  for  coordination  among 
Federal  agencies  whose  jurisdiction  covers  abandoned  railroad  rights- 
of-way  and  their  disposition.  Such  strips  of  land,  traversing  many 
private  open  space  areas,  are  ideally  suited  for  conversion  into  trail 
systen^s  and  bicycle  pathways.  These  conversions  of  abandoned  rigl^ts- 
of-way  are  being  extensively  studied  by  the  Citizens  Advisory  Com- 
mittee on  Environmental  Quality  which  will  propose  an  overall  rec- 
reation trail  system  to  supplement  the  National  Recreation  Trails. 

National  Outdoor  l^ecreation  Plan 

^laDecember  1973,  the  President  transmitted  to  Congress  the  Na- 
tion*^ first  comprehensive  outdoor  recreation  plan.^^*  The  plan  was 
developed  by  the  Bureau  of  Outdoor  Recreation  after  extensive  - 
studies  involving  the  public,  recreation  organizations,  and  Federal, 
state,  and  local  governments. 

The  purpose  of  the  plan  is  to  guide  all  levels  of  government  and 
private  organizations  in  formulating  policies  and  programs  that  are 
responsive  to  recreation  needs  of  the  people.  The  plari  makes  recom- 
mendatioi^s  in  three  major  areas:  Federal  actions  to  increase  avail- 
ability of  recreation  resources;  Federal  actions  to  improve  manage- 
ment and  administration  of  these  resources  and  programs;  and  state, 
local  and  private  actions  to  complement  Federal  recreation  efforts. 

Youth  and  Volunteers  in  the  National  Parks  and  National  forests 

In  recent  years  there  has  been  a  r^niarkable  growth  in  programs 
designed  ta  involve  youth  and  volunteers  with  protection  of  our  ' 
natural  heritage.  The  Student  Conservation  Progran)  (SGP)  pi- 
,oneered  the  concept  in  1957  as  a  non-governmental  endeavor,  while 
Volunteers  in  Parks  and  the  Youth  Conservation  Corps  were  started 
in  1970  pursuant  to  Federal  legislation.  These  programs  are  primarily 
concerned  with  national  parks,  although  the  SCP  also  has  had  stu- 
dents in  national  forests  and  wildlife  refuges.,  Ih  the  past  year  there 
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High  School  Wilderyicss  Group  of  the  Student  Conservation  Program  in 
Cascades  National  Park.  The  youths  in  this  program  receive  instruction  and 
experience  in  various  aspects  of  conservation  while  performing  valuable  work 
for  the  National  Parks. 

have  been  over  10,000  youths  and  volunteers  In  about  200  park  units. 
The  Volunteers  in  the  National  Forests  program  v^^as  initiated  iji 
1972  under  P.L.  92-300,  and  during  the  past  year  a  total  of  3,500 
volunteers  in  the  National  Forest  System  contributed  200  man-years 
of  work.  In  these  programs  the  agencies  benefit  from  help  in  con- 
servation projects,  visitor  services,  and  research,  while  the  youth*  and 
volunteers  have  healthy,  satisfying  summer  employment  and  ex- 
pand their  knowledge  of  our  natural  and  historic  heritage  through 
actual  field  experience.  The  process  also  enlarges  the  base  of  citizen 
understandijpg  of  the  agencies'  coriservation  activities. 

Protection  of  the  Coastal  Zone 

During  the  past  year  federal  actions  to  implement  the  Coastal 
2^ne  Management  Act  were  begun.  The  nation's  coastal  zones  con- 
tain some  of  out*  most  critical  ecological  areas,  many  of  which  are 
extremely  vulnerable  to  destruction.  The  coastal  wptlands,  for  ex- 
ample, provide  a  critical  link  between  the  terrestrial  and  aquatic 
ecosystems  and  provide  a  vital  service  for  the  marine  ecosystem.  It  ih 
estimated  Aat  o^er  70  percent  of  all  commercially  valuable  marine 
fishes  rely  on  the  estuarine  areas  during  at  least  part  of  their  lives. 
Half  of  the  biological  productivity  of  the  world's  oceans  occurs  along 
the  coasts,  and  the  estuaries  are  the  most  productive  areas  known  on 
earth. 

A  study  completed  last  year  proposed  an  additional  economic/en- 
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vironmental  perspective  on  the  value  of  coastal  wetlands,  estimating 
that  natural  functions  of  tidal  marshes — in  cleaning  air  and  water, 
providing  nursery  beds  for  marine  organisxns,  producing  nutrients  for 
marine  fisheries,,  buffering  hurricanes,  and  in  providing  scenic  and 
recreational  values— is  worth  $05,000/ acre /year  compared  to  $1,000- 
$3,000  per  acre  if  filled  for  urban  use.^^°^ 

Yet,  coastal  zones  in  general,  and  estuaries  and  tidarl  marshes  in 
particular,  are  increasingly  threatened  by  human  activities.  Land 
filling  and  development  place  great  pressures  on  these  areas.  In  the 
past  20  years,  California  done  has  lost  67  percent  of  its  coastal 
estuarine  habithts  In  the  process  of  coasted  development.^^*^  ' 

Careful  protective  management  of  our  coasted  zones  is  absolutely 
essential  if  we  are  not  to  continue  to  lose  the  natural  heritage  values 
of  these  critical  areas,  Including  the  commtrqial  and  sport  fisheries 
that  depend  upon  them.  Implementation  of  the  Coastal  Zone  Man- 
agement Act  should  contribute  significantly  to  the  protection  of 
these  values.  The  land  use  planning  xequired  by  this  Act  Is  dbcussed 
jin  Chapter  1  on  Land  Use. 

Ecological  Reserves 

Human  activity  modified  the  varied  ecosystems  found  in  North 
America  prior  to  European  settlement.  Most  of  the  original  ecosys- 
tems remain  only  as  relics,  and  some  are  gone  entirely.  In  recent 
years  there  has  been  increasing  recognition  oi  the  importance  of  pre- 
serving representative  samples  of  these  natural  ecosystems,  to  serve  as 
baselines  or  ecological  benchmarks  by  which  we  may  better  under- 
stand the  changes  that  have  taken  place  elsewhere,  to  serve  as  field 
laboratories  where  the  natural  ecological  processes  may  be  studied 
and  understood,  and  to  serve  as  banks  or  "gene  pools"  to  preserve  ir- 
replaceable genetic  and  ecologic  diversity. 

Several  Federal  agencies  have  made  efforts  to  establish  natural 
areas  on  Federal  lands. There  were  also  various  efforts  at  local, 
state,  and  national  levels  to  Inventory  and  establish  reserves.  How- 
ever, there  was  no  coordinated  Federal  program  to  bring  the  individ- 
ual efforts  into  a  comprehensive  national  system.  During  the  past 
year,  the  Comntittee  on  Ecological  Research  of  CEQ  and  the  Fed- 
eral Council  on  Science  and  Technology  recommended  completion 
of  a  jiational  system  of  ^ecological  reserves  to  include  both  protected 
Research  Natural  Areas  and  related  experimental  sites.^^.^  In  July 
^  1974,  the  ehainnan  of  CEQ*and  the  President's  Science  Advisor, 
noting  that  "an  adequate  system  of  ecok)gical  reserves  ...  is  essen- 
tial to  attainment  of  national  environmental  and  land  ^se  goals  as 
well  as  to  the  basic  health  of  ecologicail  and  environmental  sci- 
^nc^,"  2"  established  an  interageitcy  program  to  develop  a  National 
System  of  Ecological  Reserves. 
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Balanced  Forest  Management 

In  recent  years  there  has  been  increasing  public  as  well  as  govern- 
mental recognition  and  attention  to  the  multiple  values  of  forest 
lands  such  as  \vater,  forage,  wildlife,  timber,  and  recreation.  Many 
conservationists  believe  that  timber  resources,  especially'  within 
National  Forests,  receive  too  much  attention  at  the  expense  of  other 
land  values.  Others,  particularly  in  the  timber  and  home  building  in- 
dustry, have  argued^that  concern  with  non-timber  uses  is  iriterfering 
with  proper  attention  to  timber  production.  These  concerns  have  been 
heightened  by  increased  prices  of  wood  products  and  projections  of 
timber  shortages.  ^  / 

*  The  most  recent  projection  of  the  timber  supply  and  demand  sit- 
uation is  the  Forest  Service  report.  The  Outlook  for  Timber  in  the 
United  States,  released  in  October  1973."'®  The  report  provides  an 
analysis  of  the  Nation's  timber  situation  as  of  1970  and  the  outlook 
for  the  future  based  on  different  economic  and  management  assump- 
tions. The  report  points  out  that  demand  foJ"  industrial  timber  prod- 
ucts ii^creased  65  percent  over  the  3-year  period,  1968-70.  Using 
mid-range  assimiptions,  the  Forest  Service  analysis  indicated  that  at 
1970  comparative  price  levels,  demand  for  timber  for  industrial 
uses  would  double  from  12.7  billion  cubic^feet  in  1970  to  23  billion 
cubic  feet  by  2000.  With  higher  relative  prices  of  timber  products,  the 
analysis  still  predicted  a  demand  of  19  billion  cubic  feet.  At  the 
same  time,  with  managemejrit  practices  at  the  1970  level,  supplies 
of  timber  products  would  not  increase  sufficiently  to  meet  these 
demands.  The  deficiencies  would  be  most  significant  for  softwoods 
and  high  quality  Jiardwoods. 

Concern  stemming  from  this  type  of  assessment  led  to  the  appoint- 
ment of  tlie  President's  Advisory  Panel  on  Timber  and  the  Environ- 
ment. In  a  report  submitted  in  April  1973,^"  the  Panel  concluded  that 
increa^d  timber  production  was  possible  and  desirable  from  some  of 
the  public  lands,  but  stressed  the  importance  of  adequate  environ- 
mental safeguards.  The  Panel  said  that  timber  supplies  can  be  in- 
creased through  better  management  (espet^aUy  on  private  forest 
lands  and  wood  lots),  through  less  wastage  of  wood  in  the  forest 
and  in  manufacturing,  and  through  recycling  of  wood  wastes.  Many  of 
these  practices  can  lessen  adverse  environmental  effects  of  timber 
harvesting-  However,  some  practices,  such  as  control  of  competing 
vegetation,  may  have  undesirable  effects  on  other  forest  resources  such 
as  wildlife.  In  order  to  meet  the  predicted  needs,  the  President's  Panel 
recommended  an  increased  annual  Federal  expenditure  on  the  order 
of  $200  million  for  forest  development. 

In  an  effort  to  further  balanced  and  effective  management  of  forest 
lands,  the  Forest  Service  in  1973  replaced  its  former  emphasis  on 
functional  areas,  such  as  timber  management,  with  a  new  orientation 


toxvard  land  use  planning  and  land  use  management.  Functional  or 
resource  plans  are  now  oriented  to  accomplish  the  objectives  of  land 
use  plans,  and  public  participation  in  the  development  of  goals  and 
objectives  is  stressed. 

Over  the  past  year,  the  Forest  Service  developed  guidance  docu- 
ments for  many  large  areas  such  as  New  England  and  the  coastal 
plains,  and  prepared  plans  fpr  individual  forests  and  smaller  unit^V. 
NEPA  requirements,  including  preparation  of  environmental  sta%- 
ments,  were  integrated  into  the  unit  plans.  (Se^^  Chapter  4.)  The 
use  of  interdisciplinary  teams  was  broadened,  andfcfiveral  computer 
programs  were  developed  to  expand  the  ability  of  mc%orest<Ser^  ' 
to  explore  more  thoroughly  the  cause  and  effect  nfeuonships  of  a 
broader  range  of  alternatives. 


Mining  Regulations  in  National  Forests 

In  1974,  the  Department  of  Agriculture  promulgated  its  first  regu- 
lations governing  surface  use  of  National  Forest  lands  by  persons 
operating  under  the  1872  mining  laws.^^^  These  laws  have  served  to 
encourage  prospecting  and  mining  on  the  public  domain  lands,  but 
they  have  done  so  at  considerable  cost  to  the  local  environment. 
Untilihis  year  prospecting  and  mining  were  the  only  resource  activity 
not  regulated  in  the  National  Forests. 

The  ne\^  regulations  comply  with  the  requirements  of  NEPA.  They ' 
are  intended  to  provide  for  reasonable  protection  of  surface  resources 
and  the  environment,  while  at  the  same  time  encouraging  the  min- 
erals industry  in  responsible  use  of  National  Forest  lands  for  the  bene- 
fit of  the  national  economy. 


Over  three-fifths  of  America's  potentially  productive  timberland 


potential  timber  resource  of  enormous  value  and  significance  to  the 
United  States.  The  problem  has  been  one  of  how  to  provide  adequate 
incentives  for  the  private  owners  of  these  small  tracts  to  increase  their 
timber  production^ 

In  August  1973,  the  Agricultiire  and  Consumer  Protection  Act  of 
1973  was  enacted.°^^5)This  law  authorizes  a  forestry  incentives  pro- 
gram designed  to  encourage  owners  of  small  tracts  of  forest  lands  to 
plant  trees  and  to  improve  the  productivity  of  their  forests  through 
thinning  and  other  practices.  Within  months,  the  U.S.  Department  of 
Agriculture  and  state  and  local  agencies  had  the  program  of  cost- 
sharing  andi  technical  assistance  in  progress.  This  Act  also  authorizes 
cost-sharing  and  technical  assistance  for  a  wide  variety  of  other  con- 
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servation  practices  of  interest  tojarmers  and  other  landovi^ers,  such 
as  soil  stability,  watershed  capacity,  aesthetic  values,  and  improve- 
ments in  wildlife  habitat  and  recreation  opportunities. 


ERIC 


Off-Road  Vehicles 

In  1972,  President  Nixon  issued  Executive  Order  11644,  to  con- 
trol the  use  of  off-road  vehicles  (ORV)  on  public  lands/Total  num- 
bers of  ORVs  and  their  use  on  public  lands  were  growing  dramati- 
cally. While  they  have  legitimate  uses,  ORVs  also  have  a  particular 
potential  for  destroying  fragile  wild  lands,  dam aging^wild life  and 
other  wilderness  values,  and  disturbing  other  users  of  the  public 
lands.  The  Executive  Order  required  the  agencies  which  manage 
Federal  lands  to  develop  regulations  for  ORV  usage,  aimed  at  les- 
sening damage  to  wildlife  and  other  natural  resources  and  minimiz- 
ing conflicts  with  other  recreational  uses.  The  agencies  were  to  desig- 
nate areas  where  the  ORVs  may.^nd  may  not  be  used  and  to  specify 
operation  conditions.  During  the  past  year  the  agencies  have  issued 
the  required  regulations,  but  they  are  only  the  first  small  step  in  pro- 
viding the  necessary  controls* 

Under  existing  policies  of  the  National  Park  Service  and  th^  Fish 
and  Wildlife  Service,  ORV  use  is  prohibited  or  strictly  limited  on 
much  of  the  60  million  acres  under  their  control.  Consequently^  their 
new  ORV  regulations  essentially  maintain  the  status  quo. 

The  regulations  of  the  Forest  Service  set  conditions  under  which  its 
187  million  acres  will  be  surveyed  and  determinations  made  as  to 
which  lands  should  be  open  to  ORVs,  which  should  be  tlosed,  and 
what  special  operating  conditions  need  be  imposed.  The  review  proc- 
ess involves  extensive  pubTiclnput,  and  environmental  impact  state- 
ments will  be  prepared  when  necessary  after  environmental  analyses 
are  conducted.  The  completion  date  is  December  31, 1976.  The  regu- 
lations of 'the  Bureau  of  Land  Management  (BLM),  which  is  re- 
sponsible^or  some  450  million  acres  of  p^ublic  land,  are  procedurally 
similar.  But  because  of  the  vast  area  involved  and  limitations  on  per- 
sonnel and  funding,  the  date  for  completion  of  the  survey  and  delimi- 
tation of  BLM  lands  is  December  31,  1979.  CJonsequently,  although 
some  critical  areas  will  receiv^  protection,*  much  of  this  vast  afea  «f 
public  lancL  may  remain  largely  unprotected  lor  another  2  years  in 
the  case  of  m^^rest  Service  and  5  year-s  itt  the  tase  of  BLM.  Hence 
.there  is  p^f^tel  for  serious  daipage  to  wildland  resources  through 
misuse  fffORW^ore  the  final  process  is  completed. 

ORv  use  continues  to  grow  at  a  rapid  rate.  In  1959,  only  259 
snowmobiles  were  sold  in  North  America;  by  last  year,  the  number 
in  use  had  grown  to  over  2  million.^^^  Between  1960  and  1970,  sales 
of  motorbikes  and  motorcycles  increased  from  60,000  to  over*1.5 
million  a  year.  Over  200,000  dune  buggies  are  now  in  use«  Taken 
together,  more  than  5  million  ORVs  are  in  operation^in  the  United 
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States  today^^^^Despite  the  rapid  growth  in  ORV  sales  and  use,  the 
percentage  of  the  public  using  ORVs  remains  relatively  small,  but 
the  damage  they  do  is  outt>f  all  proportion  to  their  numbers. 

Wheft  misused,  ORVs  damage  soil  and  destroy  vegetation,  disturb 
\vildlife,  destroy  Wildlife  habitat,  bring  noise,  litter  and  vandalism  to 
previously  remote  areas,  and  seriously  disrupt  other  types  of  recrea- 
tion. Both  deliberately  and  inadvertently,  ORV  drivers  have  de- 
stroyed scientific  areas,  historical  and  archeological  sites,  and  private 
property.  Use  of  ORVs-  is  most  destructive  in  ecologically  fragile 
areas,  &ch  as  high  alpine  zones,  steep  slopes,  coastal  and  sand  dunes, 
and  arid  lands.  The  problems  are  currently  most  serious  in  the  arid 
lands.  The  Committee  on  Arid  Lands  of  the  American  Association  for 
the  Advancemefit  of  Science  reported  in  April  1974  that  the  recrea- 
tional pressure  being  e?certed  upon  the  desert  resources  of  southern 
California,  which  "is  growing  by  leaps  and  bounds,"  is  "almost  com- 
pletely uncontrolled  "  and  has  brought  great  destruction.  The  AAAS 
Committee  concluded  th^^t  present  unregulated  ORV  use  of  arid 
lands  is  a  serious  threat  to  the  preservation  of  the  environment  in  a 
desirable  and  stable  condition.^^^ 

The  past  year  has  seen  progress  at  the  Federal  level  toward  reg- 
ulating and  controlling  the  us^  of  ORVs.  But  the  problem  is  still 
growing  at  an  unprecedented  rate,  and  virtually  no  effective  new 
controls  have  as  yet  been  accomplished.  Citizen  concern  with  prob- 
lems caused  by  ORVs  has  grown  so  intense  during  the  past  year  that 
a  bimonthly  report  on  th^  status  of  the  issue  {ORV  Monitor)  is  now 
being  published. 

The  problem  is  not  limited  to  the  United  States.  Snowmobile  use  is 
permitted  in  Ontario  under  existing  legislation.^^^  However,  after  12 
months  of  study,  a  Select  Committee  of  the  Ontario  Provincial  Gov- 
ernment concluded  that  ORVs  represent  a  potential  menace  and 
recommencied  tight  controls  ovep  their  use.  The  principal  recom- 
mendation was  that  all-terrain  vehicles  should  be  generally  banned 
from  recreation,  picnic,  wildlife,  and  camp  areas,  and  that  municipal- 
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floor  by  ancient  Indians. 
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ities  should  have  the  right  to  ban  such  vehicles  when  they  are  con- 
sidered a  hazard  to  the  environment  or  to  the  health  and  enjoyment 
of  people  using  recreation  areas. 

Conclusion 

In  his  State  of  the  Union  Message  in  January  1974^  President 
Nbcon  stated  that  our  Nation  has  entered  "the  second  phase  of  envi- 
ronmental action."  He  said  further, 

In  this  second  phase,  v/e  will  be  looking  at  our  environmental 
problems  in  new  ways  which  are  more  complex  and  far-reaching 
than  tliose  to  which  we  have  become  accustomed.  We  must  be 
concerned  not  only  with  clean  air,  clean  water  and  wise  land 
use  but  also  with  the  interaction  of  these  environmental  efforts 
with  our  need  to  expand  our  energy  supplies  and  to  maintain 
general  prosperity. 

In  facing  up  to  these  tough,  new  problems,  we  can  draw 
strength  from  the  progress  we  have  already  made  and  from  the 
knowledge  that  there  can  be  no  turning  back  from  our  general 
commitment  to  preserve  and  enhance  the  environment  in  which 
weUye. 

This  chapter  has  presented  the  major  events  of  the  past  year.  The 
primary  theme  is  the  manifold  interrelationships  of  energy  and  en- 
vironmental policy.  The  secondary  theme  is  the  c^tinued  imple- 
mentation of  the  environmental  initiatives  of  the  past  five  years.  The 
chapter  documents  both  the  challenging  complexities  of  "this  sec- 
ond phase  of  environmental  action"  and  the  strength  of  our  national 
commitment  to  the  continued  pursuit  of  environmental  quality. 
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APPENDIX  1 


Calculating  Abatement  Costs 


.  The  GEQ  abatement  cost  estimates  are  based  "primarily  on  Information 
provided  by  EPA  and  by  other  Federal  agencies.  This  information  is  proc- 
essed and,  where  necessary,  supplemented,  in  order  to  provide  consistent 
estimates  of  total  and  incremeiftal  costs.  In  all  those  calculations  where  a 
range  of  reasonable  cost  estimates  was  available,  the  higher  estimates  were 
used  in  order  to  be  ConserCalive. 

Totaj  Costs 

The  calculations  begin  with  an  estimate  of  "total"  pollution  abatement 
costs  (sec  Table  1).  These  eslimates  include  all  expenditures  reasonably 
allocated  to  collecting  and  treating  wastes  to  prevent  them  from  degrading 

'Hbf^tntvrronrnerrtr-Ftyr'exOTTpV,- thi^ 
wastes,  all  the  costs  of  installing  and  maintaining  sewers,  building  and 
operating  waste  wat^  treatment  plants,  etc.  For  most  industrial  processes 
these  estimates  predominantly  assume  the  installation  of  "end-of-the-pipe" 
pollution  control  equipment  to  treat  the  entire  waste  flow  produced  by  the 
industry.  This  assumption  ignores  the  potential  for  changes  in  production 
J^rocesses,  such  as  the  recycling  of  process  waters,  whjch  reduce  the  amount 
of  wastes  generated  at  a  low  er  cost  than  would 'be  required  to  treat  them.  For 

'  this  reason  the  CEQ  estimates  tend  to  be  higher  than  actual  costs,  particularly 
in  terms  of  capital  requirements. 


Incremental  Costs 

The  incrcmeiuai  cost  estimates  attempt  to  identify  those  costs  which  can 
be  attributed  to  Federal  environmental  legislation  enacted  since  1965.  These 
costs  are  calculated  by  subtracting  a  GEQ  estimate  q|  baseline  expenditures- 
expenditures  that  would  have  been  made  even' in  the  absence  of  the  Federal 
legislation — from  the  total  cost  estimates.  The  ^*baseline  estimates"  are  con- 
structed on  the  basis  o^  expenditure  trends  which  were  in  evidence  before 
the  Federal  legislation  began  to  be  implemented. 

A  good  example  of  the  difference  between  total  costs  and  incremental  costs 
is  provided  by  the  solid  waste  cost  estimates.  The  total  costs,  as  stated  above, 
include  all  the  costs  of  collecting  and  disposing  of  these  wastes  Few  of  these 
costs,  however,  can  reasonably  be  attributed  to  Federal  legislation;  the  wastes 
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would  have  to  be  collected  and  disposed  of  regardless.  The  ''incremental" 
solid  wastes  costs,  therefore,  are  those  associated  with  (1)  increased  amounts 
of  solid  wastes  that  must  be  collected  as  a  result  of  prohibitions  on  backyard 
burning  or  i'ncineration  without  adequate  air  pollution  controls,  and  (2)  in- 
creased disposal  costs  associated  with  efforts  to  eliminate  air  and  water  pol- 
lutants (e.g.,  the  conversion  of  ''open  dumps"  to  sanitary  landfills).  For  solid 
wastes  the  incremental  costs  are  very  smaJl  compared  to  the  total  costs.  In 
other  instances,  such  as  industrial  water  pollution  abatement,  incremental 
costs  approach  total  costs  because  little  abatement  is  exfjected  to  have  occurred 
in  the  absence  of  Federal  legislation. 

In  general,  the  CEQ  '^baseline"  estimates  are  probably  low.  As  a  result, 
the  incremental  cost^estimates  are  probably  on  the  high  side. 

Capital,  O&M,  and  Annual  Costs 

All  calculaHons  are  initially  based  on  estimates  of  ( 1 )  the  value  of  pc!l!:tion 
control  ^quipni^t  in  place  before  the  Federal  legislation  went  into  effect  plus 
(2)  the  value  of  n^vestments  made  subsequently  and  projected  over  the  next 
decade.  All  capital  1^  valued  in  terms  of  its  replacement  cost  in  1973. 

These  *'capital-in-place"  estimates  are  then  used  to  calculate  "capital 
costs,"  "operating  artd  maintenance  expenditures,"  and  "annual  costs."  The 
capital  costs  are  calculated  by  amortizing  the  capital-in-place  over  its  economic 
life  at  a  discount  rate  that  approximates  long-term  borrowing  rates.  Thus^the 
capital  cost  figures  include  depreciation  of  capital  plus  financing  costs,  im- 
plicitly assuming  that  all  capital  equipment  is  vfinanced  by  borrowing. 

Operating  and  maintenance  costs  are  assumed  to  be  a  fixed  percentage  of 
the  yalue  of  capital  in  place,  a  percentage  which  differs,  of  course,  for  different 
abatement  techniques  and  for  different  industries.  ^ 

Annual  costs  are  the  sum  of  th^  annual  capital  costs  and  the  annual  operat- 
ing and  maintenance  costs  described  in  the  two  preceding  paragraphs. 

Some  Problems.  ........     >^  _  

Any  cost  projections  suchp  as  those  undertalCjcn  by  the  CEQ  are  necessarily 
very  uncertain.  The  magnitude  of  the  uncertainty  is  aptly  demonstrated  by 
changes  in  these  estimates  from  one  year  to  the  next.  Some  of  these  changes 
are  attributable  to  inflation.  The  1974  estimates  are  ^11  based  on  1973  prices 
whereas  the  1973  estimates  were  based  on  1972  prices.  However,  more  sub- 
stantial changes  usually  result  from  revised  estimates  of  how  much  equipment 
v^ll  be  required  and  how  much  this  equipment  actually  costs.  For  instance,  the 
1974  total  cost  estimates  are  18  percent  higher  than  the  equivalent  1973  esti- 
mates. Approximately  one-fourth  of  the  1 8  percent  cost  increase  is  attributable 
to  inflation.  Anther  one-half  results  from  changing  the  estimating  period 
from  1972-81  to  1973-^2,  and  the  remainder  represents  a  net  increase  in  real 
costs. 

The  present  estimates  still  contain  other  recognized  uncertainties.  In  some 
instances,  final  pollution  control  regulations  may  not  have  been  issued,  leaving 
great  uncertainty  regarding  the  techniques  that  will  have  to  be  adopted  to 
satisfy  these  regulations.  The  most  significant  instance  of  this  difficulty  is  with 
the  19183  "best  available  technology"  standard  established  by  ,the  1972  Amend- 
ments to  the  Federal  Water  Pollution  Control  Act.  Although  every  reasonable 
effort  was  made  to  include  some  estimates  of  the  additional  costs  aMociated 
with  the  1983  standards,  in  many  industries  the  required  technology  has  not 
yet  been  defined,, and  the  costs  of  meeting  the  1983  standards  could  not  be 
included  in  this  year's  estimates. 

A  similar  type  of  problem  exists  in  regard  to  new  pollution  abatement  tech- 
nologies and  whether  new  and  less  expensive  technologies  will  be  developed 
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in  the  near  future.  ThlD  problem  is  particularly  cerious  for  the  mobile  cources 
cost  estimatea.  Thece  estimates  are  all  based  on  the  assumption  that  the 
catalytic  converter  with  its  fuel  penalties  will  remain  the  sole  abatement 
technique  through  the  beginning  of  the  next  decade,  a  conservative  assumption 
that  may  result  in  a  substantial  overstatement  of  costs.  The  adoption  of  other 
existing  technologies  could  make  the  actual  costs  much  less. 

Beyond  these  information  problems  there  are  also  some  problems  inherent 
in  the  estimating  methodology  whi<:h  tend  to  result  in  overestimates  or  under- 
estimates of  the  real  costs.  One  of  thece  is  the  assumption  underlying  the  total 
cost  estimates  that  most  abatement  will  be  accomplished  by  "end-of-the-pipe" 
treatment.  In  many  instances,  process  changes  or  a  combination  of  process 
changes  and  end-of-the-pipe  treatment  will  be  more  econoi^ical.  Adopting 
process  changes  tends  to  decrease  capital  costs  requirements,  but  may  increase 
operating  and  maintenance  costs  moderately. 

This  probable  overstatement  of  total  costs,  combined  with  a  likely  under- 
estimate of  baseline  e^cpenditures,  results  in  a  greater  tendency  to  overstate 
incremental  costs.     '  / 

Finally,  the  selection  of  the  discount  rates  to  be  used  iiyamortizing  capital 
capital  costs  affects  the  annual  cost  estimates.  In  grneral/a  rate  of  8  percent 
has  been  used  for  private  investments  (10  percent  for  mobile  sources)  and 
6  percent  for  public  investments.  Both  rates  are  probably  below  the  econom- 
ist's estimate  of  the  "opportunity  cost"  of  investment  funds,  and  both  are 
belov/  interest  rates  experienced  during  the  past  year.  Using  these  rates  tends 
to  understate  the  financial  cost  of  investments  made  during  such  high  inter- 
est rate  periods,  but  are  not  unreasonable  estimates  for  longer-term  average 
rates.  Also  not  all  investments  arc  financed  by  borrov/ing,  so  that,  the  assump- 
tion that  they  all  are,  which  underlies  the  total  cost  analysis,  tends  to  over- 
state the  financial  costs. 

Estimates  in  Specific  Sectors 

Air  Pollution  _  

The  air  pollution  abatement  cost  estimates  arc  based  primarily  on  informa- 
tion provided  in  the  1973  edition  of  The  Cost  of  Clean  Air,^  which  contains 
substantially  higher  cost  estimates  than  previous  editions.  Cost  estimates  for 
the  years  1980,  1981,  and  1982,  were  undertaken  directly  by  the  CEQ. 

Mobile  Sources — The  major  source  of  air  pollution  in  this  category  is  the 
private  automobile.  Estimating  automobile,  abatement  costs  involves  project- 
ing new  car  sales,  the  total  number  of  automobiles  operating  with  control 
devices,  the  number  of  miles  they  are  driven,  their  average  fuel  economy,  and 
the  price  of  gasoline."  These  projections  are  combined  with  EPA  estimates 
of  the  initial  and  maintenance  costs  of  pollution  devices,  and  the  fuel  penalty 
which  results  from  their  use.^ 

Investment  estimates  are  the  product  *of  the  per  vehicle  costs  for  the 
pollution  tontrol  device  required  in  any  year  times  the  projected  number  of 
new  car  sales.  This  investment  (including  the  replacement  catalyst)  is  as- 
sumed to  depreciate  evenly  over  a  10-ycar  avprage  vehicle  life.  This  assump- 
tion and  a  10  percent  interest  rate  are  used  to  calculate  capital  costs.  Main- 
tenance costs  are  assumed  constant  over  the  life  of  the  vehicle.  Increased 
operating  costs  are  those  attributable  to  lower  gas  mileage  resulting  from 
the  anti-pollution  devices. 

Investment  and  operating  and  maintenance  costs  for  mobile  sources  other 
than  private  autos  were  taken  from  EPA *s  1974  The  Cost  of  Clean  Air.  Since 
the  magnitudes  of  these  figures  are  small  relative  to  investment  in  automo- 
biles, it  is  assumed  that  investment  is  evenly  distributed  over  the  period.  This 
assumption  is  different  from  that  employed  in  The  Cost  of  Clean  Air  but  docs 
not  significantly  influence  mobile  sourcfe  costs. 
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The  costs  of  controlling  pollution  from  all  mobila  sources  is  assumed  to  be 
entirely  attributable  to  Federal  regulations.  Therefore,  incremental  costs  equal 
total  costs. 

Stationary  Sources — Investnjents  for  abating  air  pollution  from  stationary 
sources,  including  steam  electric  plants,  are  assumed  to  peak  in  1975  in  order 
to  meet  1977  p^lution  standards.  This  year's  estimated  costs  are  significantly 
higher  than  they  were  last  year  because  of  the  revised  EPA  estimates. 

The  economic  life  -of  these  investments  and  the  ratio  of  O&M  costs  to 
eapital-in-place  varies  for  different  abatement  techniques  and  for  different 
industries.  The  assumptions  made  in  the  1974  edition  of  The  Cost  of  Clean 
Air  were  used  in  these  calculations  as  well.^ 

In  calculating  incremental  costs,  the  baseline  expenditures  were  taken  fronj 
a  special  study  of  the  pollution  control  equipment  industry  and  adjusted  to 
reflect  1973  pricea.'' 

Public  Sources — Thpse  estimates  for  solid  waste  and  sewage  sludge  incinera- 
tors were  taken  directly  from  The  Cost  of  Clean  Air^  Equiplnent  was  assumed 
to  have  a  15-  to  16-year  economic  life,  and  a  6  percent  discount  rate  was  used 
in  estimating  annualized  capital  costs.  Incremental  costs  are  assumed  .equal 
to  total  costs. 


Water  Pollution  Abatement 

Industrial  Sources — The  cost  estimates  for  water  pollution  abatement  by 
industry  are  based  primarily  on  the  1973  EPA  report.  The  Economics  of 
Clean  Water  J  Water  pollution  abatement  from  feedlots  is  included  in  the 
industrial  cost  estimates.  A  water  use  scenario  (numbered  3  in  The  Economics 
of  Clean  Water)  which  assumes  that  the  water  use  efRciency  of  the  8  least 
efficient  regions  increases  to  half  way  between  their  1968  efficiency  and  the 
.median  regional  efficiency  in  1968  has  been  used  in  estimating  these  costs. 
In  general,  the  more  efficient  the  use  of  water,  the  lower  the  abatement  costs. 

Investments  in  water  pollution  abatement  are  distributed  over  the  decade 
similarly  to  those  in  a  1972  EPA  study ,°  and  annual  investment  is  extrapolated  , 
from  1979  through  1982  using  assumptions  similar  to  those  in  The  Economics 
of  Clean  Water.  Where  reasonable  data  were  available,  these  cost  estimates 
arc  adjusted  to  reflect  the  additional  costs  required  by°the  1983  "best  avail- 
able technology"  standards  in  addition  to  the  1977  *'best  practicable  tech-' 
nology"  standards.  However,  such  adjustments  could  not  be  made  for  most 
industries. 

To  compute  annualized  capital  costs,  a  20-year  economic  life  and  an  8  per- 
cent discount  rate  were  used.  Annual  operating  and  maintenance  costs  are 
estimated  to  be  12.5  percent  of  investment  in  place. 

For  the  incremental  cost  estimates,  the  baseline  estimate  is  taken  from  a 
1972  study  of  the  pollution  control  equipment  industry  after  adjusting  for 
inflation." 

Utlllties^The  cost  of  abating  thermal  water  pollution  from  utilities  is  based 
on  estimates  supplied  by  EPA  subsequent  to  the  preparati9n  of  The  Economics 
of  Clean  Water.  These  estimates  assume  some  exemption  of  facilities  from 
meeting  the  standards  where  thermal  pollution  is  not  a  significant  problem,*^ 

Investment  is  distributed  over  the  decade  assuming  that  it  will  be  a  rela- 
tively smooth  curve  with  peaks  in  1975  and  1982.  ^ 

In  computing  annualized  capital  costs,  a  20-year  economic  life  and  8  per- 
cent discount  rate  were  used.  Operating  and  maintenance  costs  are  assumed 
to  be  22  percent  of  the  value  of  capital  in  place."  Incremental  costs  are  as- 
sumed equal  to  total  costs. 
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PubiiC  Facilities— The  limited  amount  of  information  on  the  costs  of  abating 
water  pollution  from  Federal  facilities  was  provided  by  EPA." 

For  municipal  seivers  and  sewage  treatment  plants,  the  cost  estimates  are 
based  on  estimates  of  Federal  disbursements  required  to  satisfy  the  stand- 
ards established  by  the  1972  Amendments  to  the  Federal  Water  Pollution 
Control  Act."  This  stream  of  Federal  expenditures  is  then  adjusted  to  in- 
clude the  state  and  local  share  of  federally  funded  facilities,  municipal  sewers 
that  are  nqi  partially  funded  by  the  Federal  Government,  and  sewers  in- 
stalled by  private  developers." 

An  economic  life  of  25  years  and  a  discount  rate  of  6  percent  v/ere  used 
to  calculate  annualized  capital  costs.  The  estimate  of  operation  and  mainte- 
nance costs  required  an  assumption  about  the  relative  proportion  of  investment 
allocated  to  different  types  of  treatment  plants,  since  each  has  its  ov/n  ratio  of 
operating  and  maintenance  costs  to  investment  costs." 

In  calculating  incremental  costs,  the  trend  in  investments  from  1958  to  1965 
was  extrapolated  on  the  basis  of  increased  population  served  by  municipal 
plants  and  increased  sewage  flow  per  capita.^*  This  definition  of  the  baseline  is 
similar  to,  but  less  than,  that  obtained  by  a  simple  extrapolation  of  per  capita 
or  total  expenditure  trends  prior  to  1965.  The  baseline  estimates  also  assumed 
that  a  lower  proportidn  of  secondary  and  tertiary  treatment?  plants  v/ould  be 
birth)  ihus  lowering  the  ratio  of  operating  and  maintenance  costs  to  capital- 
in-place. 


The  estimated  noise  control  costs  include  modifications  to  commercial  air- 
craft, trucks,  and  trains.  All  estimates  are  based  directly  on  EPA  and  De- 
partment of  Transportation  studies."  Incremental  costs  are  assumed  equal  to 
total  costs. 


The  estimated  costs  of  radiation  control  from  nuclear  power  plants  include 
only  the  additional  costs  for  equipment  required  to  treat  air  and  water  effluents 
in  order  to  reduce  radiation  emissions  below  the  original  AEC  standards. 
The  cost  estimates  were  provided  by  the  Atomic  Energy  Commission  and  are 
assumed  to  represent  both  incremental  and  total  costs." 

Solid  Wastes 

The  solid  waste  cost  estimates  were  based  on  EPA  estimates  of  per  capita 
waste  generation  and  unit  cost  estimates  for  collection  and  disposal,"  and 
CEQ  estimates  of  the  relative  importance  of  different  disposal  methods  and 
the  proportion  of  total  wastes  which  are  actually  collected  and  disposed  of 
by  either  private  or  public  enterprises.  These  total  cost  estimates  are  then 
allocated  between  the  public  and  private  sector,  assuming  that  two-thirds  of 
residential  and  commercial  wastes  and  90  percent  of  industrial  wastes  are 
collected  by  private  firms,  and  10  percent  of  the  former  and  all  of  the  latter 
arc  disposed  of  privately.^ 

In  calculating  incremental  costs,  it  was  assumed  that  a  smaller  proportion 
of wastes  would  be  collected,  and  disposal  costs  would  be  lower  (assuming 
greater  use  of  open  dumps)  under  the  baseline  case. 

Land  Reclamation 

The  land  reclamation  cost  estimates  are  limited  to  the  reclamation  of  new 
strip^mined  coal,  and  are  based  on  CEQ  cost  analyses."  Unit  reclamation 
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cost  figures  of  $0^10  per  ton  of  coal  mined  in  the  West  and  $1.00  per  ton  of 

coal  mined  in  the  East  are  applied  to  recent  Department  of  the  Interior  pro-  / 

jections  of  U.S.  coal  production.^  Incremental  costs  are  assumed  equal  to 

total  costs. 
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APPENDIX  2 

Capital  Expenditures  by  Business  for 
Air  and  Water  Pollutidii  Abatement, 
1973  and  Planned  1974* 


In  1973,  it^nfarm  business  spent  $4.9  billion  for  air  and  water  pollution 
abatement  plant  and  equipment;  it  plans  to  spend  $6.5  billion  in  1974,  accord- 
ing to  a  BE  A  survey  conducted  in  November  and  December  1973/  Most 
spending  and  planned  spending  is  for^the  improvement  of  air  quality:  64 
percenK-^in  1973  and  66  percent  planned  for  1974.  Five  industries  accounted 
for  $3.3  billion,  or  66  percent,  of  the  1973  total:  electric  utilities  ($1.4  billion), 
petroleum  f$0.6  billion),  nonferrous  metals  ($0.5  billion),  chemical  ($0.4 
billion),  and  paper  ($0.4  billion).  Four  industries  spent  10  percent  or  more  of 
their  capital  budgets  for  air  and  water  pollution  abatement;  nonferrous  metals 
(31  percent),  paper  (19  percent),  blast  furnace,  steel  works  (16  percent), 
and  petroleum  MO  percent).  Four  industries  plan  to  increase  their  capital 
spending  50  percent  or  more  in  1974 r  stone,  clay,  and  glass  (96  percent), 
petroleum  (67  percent),  blast  furnace,  steel  works  (66  percent),  and  food 
including  beverage  (51  percent).  Aircraft  equipment  manufacturing  and  air 
transportation  are  the  only  industries  t^^t  plan  decreases. 

Twenty-one  percent  of  businesses  responding  had  capital  expenditures  for 
air  or  water  pollution  abatement.  Businesses  with  such  expenditures  had  total 
new  plant  and  equipment  expenditures  of  $56  billion,  which  is  56  percent  of 
the  total  estimated  investment  in  197^. 

Another  conclusion  suggested  by  the  survey  is  that  pollution  regulatipns 
have  not  reduced  plant  and  equipment  expenditures. 

(Questions  on  capital  spending  for  air  and  water  pollution  abatement  were 
added  to  BEA's  annual  Plant  and  Equipment  Expenditures  Survey  form. 
Future  surveys  may  be  expanded  to  include  other  forms  of  pollution.  The 
types  of  questions  asked  and  the  definitions  of  what  constitutes  pollution 
abatement  expenditures  (PAE)  were  more  precise  than  those  used  in  similar 
surveys  conducted  by  trade  associations  and  other  private  organizations.  Sur- 
vey responses  were  received  after  the  announcements  of  the  Arab  oil  embargo; 
the  extent  to  which  capital  PAE  budgets  had  been  changed  because  of  the 

♦Excerpts  from  an  article  by  John  E.  Cremeans,  Survey  of  Current  Business, 
July  1974,  pp.  58-64.  The  author  notes:  "The  estimates  were  prepared  by 
John  T.  Woodward.  Significant  contributions  to  this  study  were  made  by 
Frank  W.  Segel,  William  B.  Sullivan,  and  Gary  L.  Rutledge." 
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Pollution  Abatement  Expenditures  and  the  National  Economic 
Accounts 

Widespread  conrcrn  for  the  environment  hao  led  to  aignifirant 
levels  of  private  and  public-  spending  for  pollution  abatement,  BEA 
has  iiet^un  a  ( (>inprfhenr,iv<»  prnt^rain  to  ostiinatr  these  expenditures 
v/ithin  the  framework  of  the  national  economic  accounts.  The  esti- 
mates, which  uill  cover  ojcpenditures  by  consumers,,  business,  and 
government,  will  be  prepared  from  eicisting  and  new  data  sources. 

The  natifmal  account^;  provide  a  consistent  conceptual  and  statis- 
tical framework  for  estimating  pollution  abatemoftt  expenditures 
(PAE).  Also  use  of  this  framework  ensures  comj^rability  between 
PAE  and  oth^r  components  of  the  accounts.  Such  comparability  is 
essential  to  the  analysis  <)f  the  effects  of  PAE  on  the  economy,  which 
is  conducted  primarily  v/ith  the  aid  of  the  accounts. 

The  relationship  betv^een  PAE  and  the  accouuts  has  been  cx 
tensively  discussed,  as  have  ways  to  compile  new  economic  measures 
tha/t  will  permit  better  analyses  of  pollution  abatement  programs  and 
their  economic, efTects.  (See,  for  ejcample.  Survey  of  Current  Bust* 
ness,  Anniversary  Issue>  July  1971,  pp.  221-25.)  t 

The  treatment  of  PAE  in  the  GNP  is  identical  to  that  of  corxe- 
Qponding  expenditures  for  other  purposes:  consumer  expenditures 
for  pollution  abatement  materials  or  cervices  are  included  in  personal 
consumption  expenditure  and  government  PAE  are  included  in 
government  purchases  of  goods  and  services.  However,  neither  can 
be  separately  identified.  Although  the  treatment  of  business  PAE  is 
also  the  same  as  tliat  of  other  business  expenditures,  it  is  worthy  of 
special  note.  The  current  operating  expenses  of  the  abatement  ac- 
tivities of  business  are  not  included  in  GNP  because  they  are  not 
final  products,  bujt  they  increase  the  costs  of  these  products  and  may 
lead  to  price  increases,  GNP  in  constant  dollars  will  fall  as  PAE 
inc^ases  unless  new  resources  are  employed  or  productivity  increases. 

Business  expenditures  for  capital  goods  for  abatement  are  counted 
tas  gross  private  domestic  investment  in  the  year  in  which  they  occur. 
HoNyever,  the  efTect  on  GNP  in  the  years  that  an  abatement  good 
is  in  service  difTers  from  that  of  an  ordinary  capital  good.  In  its 
years  of  service,  an  ordinary  capital  good  prr^duces  a  stream  of  serv- 
ices whose  dollar  value  enters  into  the  calculation  of  GNP.  The 
stream  of  services  produced  by  an  abatement  good  does  not,  because 
it  has  no  market  value. 

Both  current  and  capital  PAE  will  be  estimate^  by  BEA.  This  v^rill 
make  it  possible  to  identify  PAE  now  included  ih  GNP  and  to  take 
into  account  PAE  not  novj  included.  It  v/ill  make  it  possible  also 
to  deduct  from  GNP,  PAE  now  included — an  alternative  that  is 
preferred  by  some. 

The  following  article  reports  the  results  of  a  survey  of  capital 
expenditures  for  air  and  wafter  pollution  abatement  by  nonfarm 
business,  which  was  conducted  by  BEA  as  part  of  its  environmental 
program.  It  is  the  first  such  survey  conducted  by  ^^hc  Federal 
Government.  ^ 
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embargo  ia  not  known.  A  oui^p  in  January  1 974  indicated  that  overall  capital 
budgets  were  not  affected  significantly  by  energy  shortages.  (See  Survey  of 
Current  Business,  April  1974,  pp.  46-47.) ' 


Problems  in  the  Definition  and  Collection  bf  PAE  Data 

The  desirability  of  PAE  data  is  clear,  but  important  conceptual  problems 
must  be  resolved  if  useful  and  consistent  results  are  to  be  obtained.  Although 
"pollution"  and  ^'pollution  abatement"  are  familiar  words,  there  are  no  precice 
and  generally  accepted  definitions,  of  f*AE.  Business  does  not  know  exactly 
what  portion  of  its  expenditures  should  be  included  in  PAE,  ^nd  indeed, 
environmental  authorities,  do  not  always  agree  on  definitions.  Five  definitional 
problems  are  outlined  here;  ceyeral  of^them  are  taken  up  again  in  the  dis- 
cussion of  the  questionnaire.^  •  ^ 

The  first  problem  is  referred  to  as  the  baseJine  problem.  It  has  often  been 
suggested  \hat  PAE  should  be  measured  from  a''  baseline  that  is  defined  by 
zero  expenditures  for  environmental  protection.  Some  forms  of  pollution  abate- 
ment have  been  practiced  for  many  decades— long  before  the  current  surge 
in  interest  iindiegislation.  If  a  "zero  pollution  abatemept"  accounting  base  is 
desired,  many  'longstanding  production  methods  would  have  to  be  ejccluded 
from  the  base  (and  included  in  PAE)  even  though  some  of  them  ha,ve  produc- 
tion advantages. 

BEA's  approach  to  this  problem  has  been  to  consider  the  base  as  being  the 
minimum  cost  method  that  would  be  chosen  if  the  designer  were  indifferent 
to  pollution  emissions.  In  some  cases,  the  design  adopted  may  result  in  more 
pollution  than  its  alternatives;  in  other  cases,  the  minimum  co^t  method  may 
result  in  less  pollution.  The  crucial  point  is  that  the  basis  for  choosing  a 
method  includes  only  considerations  of  cost  and  does  not  require  analysis  of 
pollutants.  In  practice,  many  recently  developed  processes  are  both  cleaner 
and  less  costly*.  For  example,  a  major  segment  of  the  paper  industry  has 
shifted  from  the  sulfite  to-^he  sulfate- process  because  it  is  more  efficient.  The 
fact  that  the  sulfate  process  is  also  less  polluting  is  a  benefit,  but  its  cost  should 
not  be  charged  to  pollution  abatement. 

The  second  problem  is  that  of  joint  costs,  which  arise  becau^  many  abate- 
ment techniques  also  increase  production  or  have  valuable  byproducts.  They 
also  occur  when  a  new  process  is  designed  to  achieve  certain  emission  stand- 
ards. It  is  difficult  to  estimate  how  much  of  the  total  cost  should  be  charged 
to  abatement  and  how  much  to  normal  expenditures.  This  problem  is  expected 
to  become  more  significant  as  new  plants  jire  built  and  new  equipment  is 
designed  that  incorporate  abatement  techniques  and  devices.  Again,  the  rule 
should  be  that  PAE  is  estimated  as  the  total  cost  of  the  unit  less  the  estimated 
cost  of  a  similar  unit  designed  and  built  without  consideration  for  pcllulion 
control.  Thus,  expenditures  for  units  and  processes,  such  as  the  (Sjilfate  paper 
jjrucess,  that  are  on  balance  more  productive  than  their  pollutihg  counter- 
parts, would  not  be  classified  as  PAE.  ^  * 

The  third  problem  concerns  the  treatment  of  capital  goods  bought  to 
produce  goods  and  services  sold  to  others  to  reduce  pollution  in  their  opera- 
tions. Such  capital  goods  are  not  counted  as  PAE  in^liis  survey.  For  example, 
when  an  oil  company  installs  special  equipment  to  remove  sulfur  from  oil,  this 
equipmenf  is  not  included  in  PAE  even  though  it  reduces  pollution  in  the 
operations  of  th'e  users  of  the  low-sulfur  oil. 

The  fourth  problem  arises  from  the  fact  that  some  expenditures  made  as  a 
result  of  pollution  abatement  decisions  are  not  recognized  as  such  by  those 
who  make  them.  For  example,  if  strip  mining  were  to  be  banned  for  environ- 
mental reasons,  the  incremental  costs  of  opening  and  operating  deep  mines  or 
of  providing  substitute  fuels  would  generally  not  be  recognized  as  PAE  by 
those  controlling  the  actual  expenditures.  The  survey  described  in  this  article 
does  not»  of  course,  capture  this  kind  of  unconscious  expenditure.  » 
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The  fifth  problem  involvco  the  need  to  ceparatc  PAE  from  cxpcnditureo  for 
other  related  purpocea.  For  example,  duat  collectoro  or  filtering  aystema  in- 
tended to  improve  air  quality  within  a  plant  are  properly  charged  to  em- 
ployee health  and  oafety  even  though  the  deviceo  used  and  the  results  obtained 
are  similar  to  thb!:e  for  pollution  abatement.  The  BE  A  approach  is  to  limit 
PAE  to  expenditures  for  devices  u^ed  to  reduce*  or  eliminate  emissions  from 
the  property  or  activities  of  the  business  so  as  to  affect  those  who  are  not 
employe(?s  o,r  customers. 

The  Questionnaire 

BEA's  annual  Plant  and  Equipment  Expenditures  Survey  was  expanded  to 
include  questions  on  capital  equipment  expenditures  for  air  and  water  pol- 
lution abatement.  The  questionnaire  .  .  .  was  mailed  to  BR.-^'o  regular  panel 
in  November  1973  and  most  were  returned  by  respondents  in  December  and 
January. 

While  a  number  of  surveys  on  PAE  have  been  made  by  government  agencies, 
private  research  organizations,  and  trade  associations,^  this  wa«i  BEA's  first 
such  survey  and  the  first  all-industry  survey  by  a  Federal  Government  agency. 
In  preparation,  BEA  representatives  interviewed  mcist  of  the  organizations 
that  had  conducted  these  surveys.  In  addition,  discussions  were  held  with 
reprenentatives  of  companies  in  key  industries  to  determine  what  kinds  of  data 
could  be  siipplied. 

A  major  point  made  clear  by  this  investigation  is  that  there  are  two  classes 
of  PAE.  Expenditures  for  "end-of-Hne"  treatment  of  pollution  are  measured 
more  easily  because  they  are  made  solely  for  that  purpose.  Expenditures  for 
prevention  or  reduction  through  "changes-in-production-process"  are  more 
difficult  because  they  have  a  joint  purpose  and  involve  joint  co<;tg.  / 

End-of-line  (EOL)  treatment  involves  the  separation,  treatment,  or  reuse  of 
pollutants  after  they  are  generated  but  before  they  are  emitted  from  the  firm's 
property.  EOL  pollution  abatement  generally  uses  standardized  techniques, 
sucli  as  trickling  filters,  dust  collectors,  filters,  precipitators,  or  other  sepa- 
rately identifiable  units.  ^ 

Chanses-in-production- process  (CIPP)  invoFveg  the  modification  of  existing 
processes  or  the  substitution  of  new  production  processes  to  reduce  or  eliminate 
the  pollutants  generated  or  emitted.  CIPP  pollution  abatement  may  involve 
the  substitution  of  raw  materials,  the  use  of  improved  catalysts,  the  reuse  of 
'  waste,  or  the  alteration  of  equipment- 

This  division  into  EOL  and  CIPP  is  important  for  tv/o  reasons.  First,  CIPP 
expenditures— being  difficult  to  measure—  are  sometimes  neglected  when  total 
PAE  is  estimated.  Second,  CIPP  vvill  increase  as  new  plants  and  processes 
are  designed  to  meet  environmental  standards. 

Since  PAE  differ  from  other  capital  expenditures  in  several  ways,  these 
differences  affected  the  questionnaire  design.  Perhaps  the  most  important 
difference  is  that  these  expenditures  are  not  made  in  the  hope  of  profit,  but 
rather  in  response  to  present  or  anticipated  government  requirements  or  to 
ethical  or  public  relations  considerations.  Although  some  pollution  abate- 
ment techniques  do  recover  valuable  materials,  these  by  products  rarely  cover 
more  "than  a  fraction  of  the  operating  cost  of  the  'equipment.  Such  capital 
expenditures  are  nonproductive  in  the  sense  of  the  company's  profit  or  loss 
even  though  they  are  productive  in  the  sense  of  the  public's  desire  for  pollu- 
tion reduction.  As  a  result,  problems  of  definition  and  availability  must  be 
solved  if  the  data  collected  are  to  be  useful. 

Definition 

Business  is  uncertain  about  which  expenditures  should  be  included  in  PAE. 
Some  of  these  uncertainties  reflect  the  conceptual  problems  discussed  pre- 
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viously;  some  of  thchi  arc  the  result  of  specific  operational  pjroblems.  The 
questionnaire  attemp,ts  to  solve  4)r()blems  of  definition  in  t\NV)  ways.  First,  the 
lead  question  of  the  series  (question  3)  restricts- the  respondent's  considera- 
tion to.  "expenditures  for  new  plant  and  cquipmeht  to  control  air  or  water 
pollutam  emission  from  hh' property  or  activities/'  This  was  intended  to 
fOiminate  expendiiure!»  for  inanufac  turing  pollution  abatement  equipment  or 
nVatcr^s  for  sale  t.)  others  and,  in  addition,  to  eliminate  expenditures  for 
plant  and  equipment  intended  to  improve  the  health,  comfort  or  safety  of 
employees  or  customers  on  the  firm's  property.  Question  3  also  asks  respond- 
ents'to  indicate  if  they  had!  no  pollution  abatement  plant  and  equipment  ex- 
penditures- -a  response  t^  this  (Question  that  is,  equally  important  to  accurate 
*  estimating. 

Second,  item  7  of  the  instructions  explicitly  defines  PAE  for  plant  and 
.  equipment.  This  definition  reiterates  the  concept  of  pollutants  emitted  from 
the  company's,  property  or  generated  by  its  activities,  and  it  provides  a  list 
of  air  and  water  pollutants  that  was  derived  from  the  regulations  and  publica- 
'  tions  of  the  Environmental  Protection  Agency.  . 

Availability 

Since  separate  records  of  PAE  are  noT^^ormally  /equired  for  operating 
businesses,  accountants  and  managers^  do  not  usually  keep  separate  records 
of  such -expenditures.  Although  certain  types  of  capital  PAE  are  e%ible 
for  special  tax  treatment,  many  companies  thoose  not  to  use  the  more  rapid  j 
depreciation  rate  allowed  and  hence  keep  no  special  records.  ■  ^ 

This  problem  was  discussed  with  many  company  representatives,  and  the 
consensus  was  that  capital  PAE  could  be  obtained  by  examining  individual 
records  or,  if  this  were  too  time  consurfiing,  most  companies  could  ,constnj^ct 
reasonably  accurate  es^atq?.  Therefore,  instruction  10  states  that^f  records 
are  not  available,  respondents  should  prt)vide  carefully  {irepUred  estimates. 

BEA  approaches  the  problems  ^f  availability  by  asking  three  questions 
about  PAE.  Question  4  asks  foV  expenditures  for  new  plafit  and  equipment. 
.  when  the  only  purpose  is  air  or  water  poHution  abatement.  Question  5  asks 
for  expenditures. 'ff)r  normal  production  or  business  equipment  that  has  special 
features  to  prevent  -or  reduce  pollutant  discharge^.  Question  6  then  asks 
,  for  the  respondent's  best  estimate  of  the  cost  of  that  part  of  those  expenditures 
'  (reported  in  .5)  attributable  to  special  features  for  air  or  water  pollution 
abatement. 

The  distinction  between  expenditures  reported  in  5  and  6  and  those  re- 
ported in  4.  was  based  on  the  estimating  procedure  that  the  typical  respondent 
was  expected  to  follow  rather  than  on  the  technical  d^erence  between  CIPP 
and  EOL  plant  and  equipment.  The  typical  respondent  was  expected  to  be 
able  to  report,  most  EOL  expenditures  directly  from  his  records.  Because  CIPP 
expenditure$>are  not  easily  estimated,  the  respondent  was  asked  first  to  rtcord 
the  total  spent  for  equipment  with  a  joint  pollution  abatement  and  produc- 
tion purpose  and  then  to  estimate  how  much  of  this  expenditure  was  attnbu- 
table  to  pollution  abatement  features. 


Critique  pf  the  Questionnaire 

As  mentioned  earlier,  the  questions  on  PAE  were  added  to  BEA's  annual 
.Plant  and  Equipment  Expenditures  Survey.  Respondents  were  asked  to  com- 
plete the  section -on  PAE  as  a  part  of  a  regular  survey,  in  addition  to  the 
;usual  questions  on  new  plant'and  equipment  spending.  The  response  to  this 
''survey  was  not  markedly  different  from  previous  Plant  and  Equipnrient  Ex- 
penditures Surveys  although  some  respondents  may  have  taken  more  time  to 
return  the  forms  than  in  the  past; 

ThQi response  rate  for  questions  on  expenditures  for  CIPP  (5  and  6)  was 
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only  slightly  less  than  that  for  question  4  on  expenditures  solely  for  air  or 
water  pollution  abatement  This  slightly  lower  rate  may  be  due  to  the  less 
frequent  use  of  CIPP^  methods  of  abatement  than  EOL,  but  it  is  also  clear 
that  some  companies  found  these  questions  confusing.  The  3ata  supplied 
were  checked  by  telephone  whenever  misunderstanding  was -indicated, and 
the  respondent's  intent  could  not  be  ascertained  from  other  data.  Questions 
5  and  6  jvill  be  modified  and  improved  when  the  survey'is  repeated. 

\Major  Spending  Patterns  ^ 

)  Business  spending  for  pollution  abatemejit  new  plant  and  equipment  in 
1973  and  planned  expenditure  for  1974  as  indicated  by  BEA's  survey  are 
shown  in  table  1.  The'^^stimating  methods  used  in  this  and  other  tables  ^{hown 
are  based  on  the  procedures  of  BEA's  regular  annual  Plant  and  Equipment 
Expenditures  Survey.  (See  Survey  of  Current  Business,  January  1970,  pp. 
25-40.) 

These  estimates  are  for  1973  and  1974  capital  expenditures  only  and  reflect 
neither  equipment  installed  in  previous  years  nor  the  current  costs  of  labor, 
materials,  or  services  for  abatement.  Comparisons  of  pollution -abatement 
expehditures  by  industries  should  not  be  based*  on  one  year's  capital  PAE 
alone.  For  comprehensive  comparison,  operating  PA]B  should  be  measured. 
AJso,  ,'the  volume  and  kind  of  pollutants  vary  among  industries.  Finally, 
for  some  pollutants,  standard  techniques  and  equipment  are  available, 
whereas  in^qther  Cases  only  experimental  equipment  exists.  For  example, 
smoke  abatement  programs  were  initiated  by  a  nuipber  of  local  jurisdic- 
tions in  the  1940's,  and  equipment  (ox  the  removal  ^  particulate  emis* 
-  sions  is  readily  available.  In  contrast,  the  removal  of  sulfur  oxides  from  flue 
gas  has  proved  to  be  particularly  troublesome ;  thus,  equipment  for  this  putpose 
is  still  in  intensive  research  and  development.  For  these  reasons  the  patterns  of 
PAE  by  industry  summarized  below  are  not  intended  as  a  comprehei^sive 
evaluation  of  industry  abatement  activity. « 

Business  spenl  a  total  o£  $4,938  milllbn  Jot  capital  PAE  in  1973.  As  expected,' 
manufacturing  accounted?for  the  largest  share,  $3,153  million,  or  63.9' percent 
of  the  total.  '  ,^ 

Capital  PAE  in  manufacturing  was  almost  equally  divided  b&tween  durable 
and  nondurable  goods;  durables  spent  $1,579  million,  or  $5  million  more  than 
ndndurables. 

Primary  m^etals  dominated  durable  goods  manufacturing,  spending  slightly 
more  than  50  pei^cent,  or  $814  million.  Transportation  .equipment  spent  $170. 
million,  with  the  motor  vehicles  spending  $143  million  of  that  amount.  Stone, 
clay,  and  glass  spAit  $144  million.  In  nondurable  goods,  food  including 
beverage  ($152  million),  paper  ($355  million),  chemical  ($416  million),  and 
petroleum  ($555  million)  accounted  for  nearly  94  percent  of  the  total. 
'  Approximately  $1,785  imllion  was  spent  for  capital  PAE  by  all  of  non- 
manufacturing;  this  was  36  perc^t  of  the  all-industry  total.  Electric  utilities 
dominated  nonmanuf airing,  spending  $1,409  million,  or  28.5  percent  of 
the  total.  ^^Commercial,  communication,  and  other"  spent  -$201  million; 
wholesale  and  retail  trade  accounted  for  a  large  percentage  of  this  amount. 

Most  spending  was  for  air  pollution  a'batement,  accounting  for  64.3  percent 
of  the  total,  in  durable  goods  manufacturing,  each  industry  except  electrical 
machinery  spent  more  on  air  than^on  water  pollution  abatement.  Food  includ* 
ing  beverage,  textiles,  paper,  and  chemical  spent  more  on  water  than  on  air 
pollution  abatement  in  nondurable  goods.  In  nonmanufacturing,  mining,  rail- 
road, and  gas  utilities  spent  more  for  \vater  than  for  air.  ^ 

If  business  plans  materialize,  capital  PAE  will  increase  substantially  in  1974 
(table  1).*  Total  planned  capital  PAE  is  expected  to  increase  32.5  percent, 
with  air  PAE  increasing  36.9  percent  and  water  PAE  24  6  percent.  Durable 
goods  manufacturing  plans  to  increase  aif  capital  PAE  26.2  percent,  water 
capital  PAE  45.2  percent,  and  total  capital  PAE  30.7  percent.  The  correspond- 
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66.8  percent,,  33.7  percent,  and  51.4 
re  25.9  percent,  3.0  percent,  and  17.5 


ing  figures  for  nondurable  goods 
percent.  For  nonmanufacturing  they 
percent.  ^ 

These  expenditure  estimates  are  based  on  plans  in  November  and  Decem- 
.ber  of  1973,  when  the  survey  was  taken.  Plans  for  all  new  plant  and  equipment 
expenditures  in  1974  have  been  re-estimated  based  on  later  survey  data 
iSurvey  of^Current  Business,  June  1974). 

Four  industries  planned  to  increase  their  capital  PAE  more  than  50  percent: 
stone,  clay,  and  glass  (95.8  perc^t*),  petroleum  (66.8  percent),  blast  furnace, 
steel  works  (65.7''percent),  and  food  including  beverage  (51.3  percent). 
Aircraft  eq\iipment  manufacturing  and  air  transportation  are  the  only  indus- 
tries that  plan  to  decrease  capital  PAE~-35.0  and  40.0  percent,  respectively. 

Figure  1  shows  industries  that  spent  more  than  $50  million  for  total  capital 
PAE  in  1973,  ranked  by  magnitude  of  spending.  The  lefthand  bar  graph 
shows  total  capital  PAE  by  industry;  the  righthand  bar  graph  shows  the 
percentage  that  each  industry's  total  capital  PAE  is  of  its  total  capital  expendi- 
tures for  all  purposes.  Thus,  chart  4  contrasts  the  ranking  of  industries  by  their 
contribution  to  abatement  in  absolute  terms  with  the  efforts  of  those  industries 
as  indicated  by  the  percentage  of  their  total  new  plant  and  equipment  expendi- 
tures that  are  devoted  to  abatement. 

Electric  utilities  spent  $1,409  million  for  air  and  water  pollution  abate- 
ment^more  than  any  o^her  industry.  Five  industries  spent  $3,258  million,  or 
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b6  percent  of  the  total : .^'lec trie  utilitieyj  ($1,409  million),  petroleum  ($555 
million),  nonferrous  metals  ($52!^  million),  (hemi<al  ($416  million),  and 
paper  ($355  million). 

The  ranking  changes  significantly  when  capital  PAE  is  considered  as  a 
percentage  of  each  industry's  total  capital  expenditures.  Nonferrous  metals 
spent  U.l  percent  of  its  total  1973  new  plant  and  equipment  budget  for  air 
and  water  polliilion  abatement  the  lart^cst  penentatre  of  any  industry.  Four" 
industries  spent  rnorc  than  10  percent:  nunlerrous  metals  (31.1  percent), 
paper  ( 18  8  percent ),  blast  furnace,  steel  works  (16  3  percent),  and  petroleum 
(  H).3  percent). 

Figure  2  provides  the  same  comparison  in  planned  capital  PAE  spending 
for  1974.  The  five  industries  that  spent  most  in  197:5  remain  the  top  five  for 
1974:  electric  utilities  ($1,654  million),  petroleum  ($926  million),  chemical 
($608  million),  nonferrous  metals  ($553  iBillion),  and  paper  ($500  million), 
Industries  planning  to  spend  more  than  ItJ  penerU  of  their  total  (apital 
budgets  for  pollution  abatement  are:  nonferrous  metals  (25.6  percctit),  blast 
furnace,  steel  works  (22  3  percent),  paper  (20.1  percent),  stone,  clay,  and 
glass  (  16  8  percent),  petroleum  (  13.4  percent),  and  cJiemical  (11.6  percent). 

As  stated  above,  one  year's  capital  PAE  do  not  provide  a  good  basis  for 
comparison  among  industries.  It  is  interesting  nonetheless  to  estimate  a  crude 
rate  of  parti(  ipation  as  the  percentage  that  total  capital  expenditures  of  com- 


Rgure  2 

Anticipated' Pollution  Abatement  Expenditures  for  New  Plant 
and  Equipment,  by  Selected  industries,  1974 
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panies  with  PAE  is  of  total  capital  expenditures  for  the  industry.  In  other 
words,  this  rate  of  participation  is  a  measure  of  the  portion  of  the  industry 
with  capital  PAE  as  weighted  by  total  new  plant  and  equipment  expenditures. 

In  tills  basis,  the  rate  of  participation  for  all  industries  wa«  56.0  percent. 
Manufacturing  had  a  rate  of  participation  of  77.4  percent,  with  durables  at 
74.8  percent  and  nondurables  at  80.0  percent.  As  expected,  noiunanufactunng 
had  a  lower  rate,  42.9  percent.  Industries  with  xxites  of  participation  higher 
than  90.0  percent  were:  electric  utilities  (99.5  percent),  petroleum  (99.5 
percent),  blast  furnace,  steel  works  (96.0  percent),  nonferrous  metals  (94.3 
percent),  and  stone,  clay,  and  glass  (92.4  percent). 

Table  2  shows  the  CIPP  portion  of  each  industr/s  estimated  capital  PAE 
in  1973,  and  planned  capital  PAE  for  1974.  The  distinction  between  EOL  and 
CIPP  is  not  precise.  Nevertheless,  these  figures  do  provide"  a  rough  measure  of 

Tabit  2 


Capital  Expenditures  for  the  Abatement  of  AJr  and  Water 
Pollution  Through  Changes-In-Production-Process/  Esti- 
mated 1973  and  Planned  1974 


Estimated  In  1973 
(rullllonsof  dollars) 

Planned  In  1974 
(millions  of  dollars) 

Total 

Air 

Watar 

Total 

Air 

Water 

Ail  liMHtrlts 

1,169 

724 

444 

1,465 

1,009 

462 

ManufacturiHf 

712 

446 

266 

1,042 

721 

321 

Durable  goods  > 

321 

220 

101 

499 

397 

102 

Primary  metals  « 

112 

82 

29 

250 

239 

11 

Blast  furnace,  steel  works 

75 

-S6 

19 

114 

109 

4 

Nonfarrous 

'  29 

19 

9 

118 

111 

6 

Electrical  maqhinery 

35 

14 

21 

46 

16 

30 

Machinery,  except  electrical 

36 

24 

12 

42 

27 

15 

Transportation  equipment 

37 

20 

17 

29 

17 

12 

Motor  vehicles^ 

35 

19 

16 

28 

17 

12 

Aircraft 

0 

0 

0 

0 

0 

0 

Stone,  clay,  and  glass 

50 

42 

8 

58 

48 

10 

Other  durables  > 

52 

37 

15 

73 

50 

23 

Noodurablo  goods  > 

391 

226 

165 

543 

324 

220 

Food  Including  beverage 

^49 

25 

24 

67 

35 

32 

Textile 

11 

3 

8 

7 

3 

Paper 

14 

7 

7 

31 

16 

Chemical 

149 

88 

61 

188 

109 

79^ 

Petroleum 

151 

94 

57 

239 

153 

86 

Rubber 

12 

6 

6 

8 

6 

2 

Other  nondurables  * 

5 

4 

1 

5 

2 

2 

Non  manufacturing 

457 

278 

179 

423 

283 

140 

Mining 

20 

15 

5 

28 

22 

6 

Railroad 

5 

3 

2 

3 

2 

2 

Air  transportation 

2 

^  2 

0 

1 

0 

0 

Other  transportation 

4 

3 

1 

5 

3 

2 

Public  utilities 

386 

226 

160 

307 

200 

107 

Electric 

372 

223 

149 

295 

197 

98 

Qa^  and  other 

14 

3 

11 

11 

2 

9 

Communication,  commercial,  and 

other » 

41 

31 

10 

80 

57 

23 

'  The  compjomont  of  changos-ln-productlon-procoss  oxponc^lturos  (ond-of-llne 
expend itu revs)  can  bo  derived  by  using  tNs  table  and  table  1. 
'  Includes  Industries  not  shown  separately. 
'  Includes  trade,  service,  construction,  finance,  and  Insurance. 

Note.*— Details  may  not  add  to  totals  because  of  rounding* 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 
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the  portion  of  abatement  investment  that  involves  process  change.  For  busi- 
ness as  a  whole,  CIPP  ejcpenditures  were  23.7  percent  of  total  PAE  in  1973 
and  22.4  percent  in  1974.  For  manufsftrturing,  the  corresponding  figures  are 
22.6  percent  and  23.4  percent.  A  comparison  of  1973  and  planned  1974  ex- 
penditures fpr  CIPP  may  not  be  a  good  indicator  of  the  trend  because  the 
former  are  based  on  actual  installations  and  firm  plans,  whereas  the  latter 
may  represent  amounts  budgeted,  but  not  yet  allocated  to  specific  equipment 
or  engineering  designs. 

Question  7  asks  for  that  part  of  capital  PAE  that  is  to  meet  current  or 
expected  local.  State,  or  Federal  pollution  abatement  regulations.  Few  com* 
panies  keep  separate  records  of  projects  initiated  to  meet  these  regulations  and 
qf  those  initiated  for  other  purposes:  therefore,  most  answers  to  question  7 
were  estimates.  Approximately  91,2  percent  of  the  all-industry  total  capital 
PAE  in  1973  was  Spent  to  meet  local.  State,  or  Federal  pollution  abateme'ht 
regulations.  For  manufacturing?  92.0  percent  was  spent  for  this  purpose,  with 
durable  and  nondurable  goods  spending  92.5  percent  and  91.6  percent,  i,ittle 
variation  was  founU  among  industries.  Machinery  except  electrical  was  the 
only  industry  with  less  than  80  percent  of  its  expenditures  to  meet  government 
regulations. 

Question  8  asks,  "If  restrictions  on  pollution  discharges  have  caused  your 
company  to  reduce  expenditures  for  new  plant  and  equipment  in  1 973-— or 
planned  expenditures  in  1974— from  what  they  would  otherwise  have  been, 
please  estimate  the  amount  of  such  reduction.*'  Approximately  90  percent  of 
the  respondents  indicated  no  reduction  or  did  not  answer  the  question.  An 
additional  0  percent  indicated  "NA"  (not  available  or  not  applicabloij.  While 
it  is  possible  that  in  some  industries  pollution  abatement  restrictions  have 
caused  a  reduction  in  investment,  the  low  positive  response  to  this  question 
indicates  that  business  as  a  whole  does  not  think  of  pollution  abatement  regu- 
lations as  reducing  investment  in  new  plant  and  equipment. 
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from  the  pureau  of  Economic  Analysis,  U.S.  Department  of  Commerce. 
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BEA's  regular  annual  Plant  and  Equipment  Expenditures  Survey. 
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CHAPTER  3 

Environmental  Conclitions 
and  Trends 


One  of  the  Councirs  principal  tasks  is  to  provide  infomnation  about 
the  condition  of  the  environment  and  important  trends  in  environ- 
mental quality.  Such  information  is  essential  if  the  Nation  is  to  make 
informed  decisions  about  protecting  the  environment  and  managing 
natural  resources.  This  information  must  be  available  and  compre- 
hensible not  only  to  environmental  scientists  but  also  to  the  general 
public,  elected  officials^^and  other  decisionmakers. 

This  year  s  chapter  presents  information  about  population  growth, 
air  and  water  quality,  projecting  pollutant  generation,  minerals  and 
materials  resources,  pesticides,  wildlife  and  habitat,  and  the  develop- 
ment of  techniques  for  interpreting  environmental  information.  In 
addition,  a  section  containing  basic  environmental  statis^caj  data  is 
provided  for  the  first  time. 

Population 

World  Population  Trends 

Growth  in  world  population  is  one  of  the  fundamental  factors 
shaping  the  quality  of  life  on  earth.  Increasincj  populations  place 
increasing  demands  upon  the  earth  for  sustenance,  intensify  exploita- 
tion of  resources,  and  strain  the  ability  of  the  environment  to  absorb 
and  support  man's  needs.  Just  as  important,  increasing  population 
makes  it  extremely  hard  for  poor  nations  to  improve  the  life  of  their 
peoples.  On  the  other  hand  nations  which  achieve  modest  population 
growth  can  enhance  living  conditions  in  their  countries  and  prevent 
degradation  of  the  environment  .  " 
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The  United  r^ations  designated  1974  as  World  Population  Year 
to  focus  international  attention  on  the  seriousness  of  the  world  popu- 
lation problem.  The  UN  Population  Conference,  held  in  August 
1974  in  Bucharest,  is  discussed  in  Chapter  5.  In  this  section,  we  wish 
to  set  forth  the  basic  determinants  and  consequences  of  world  popu- 
lation growth. 

Accelerating  Growth — The  rate  of  population  growth  is  deter- 
mined by  the  birth  rate  and  the  death  rate.  For  centuries  the  world's' 
population  grew  very  slowly,  because  high  birth  rates  were  offset  by 
high  death  rates.  In  comparatively  recent  times,  death  rates,  es- 
pecially infant  mortality  rates,  have  been  drastically  reduced  through- 
out the  world.  In  contrast,  birth  rates  have  not  changed  to  any  large 
degree  except  in  economically  developed  nations.^  The  result  has 
,  been  an  accelerated  growth  of  the  world*s  population. 

In  1830,  the  world's  population  was  1  billion.  In  1930,  just  100 
years  later,  the  population  reached  2  billion.  In  1960,  30  years  later, 
the  3  billion  level  was  attained.  The  world's  population  will  be  4 
billion  in  1975— only  15  years  after  the  third  billion  was  reached.  Even 
assuming  some  moderation  in  future  growth  rates,  the  world's 
population  may  reach  6.5  billion  by  the  year  2000,  with  the  last  billion 
having  been  added  in  only  9  years.  After  the  year  2000,  each  increase 
of  1  billion  v/ill  come  in  even  sherter  periods  of  time.  Figure  1  shows 

Figure  1  <^ 

Estimated  Growth  and  Regional  Distribution 
of  the  World's  Population,  1850-2000^ 
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this  eKploding  growth  of  the  world's  population.  Unless  slowed  and 
ultimately  stabilized,  such  growth  seems  likely  to  preclude  the  pos- 
sibility of  improving  or  even  maintaining  the  present  quality  of  life. 

Built-in  Momentum — ^The  "pop^l^^tiP^^  explosion*'  contains  a  built- 
in  momentum,  for  as  long  as  growth  rates  are  above  the  replacement 
level  (2.1  children  per  couple),  a  population  will  continue  to  grow. 
Even  after  the  replacement  level  is  reached,  a  population  will  continue 
to  increase  significandy  for  another  50  to  lOO^^years. 

This  momentum  is  built  in  because  high  4)irth  rates  in  recent  years 
have  resulted  in  a  disproportionate  number  of  young  people  who  are 
potential  parents.  Ilence  even  if  these  potential  parents  have  only 
enough  children  to  replace  themselves,  their  offspring  will  further 
increase  the  size  of  the  total  population.  Figure  2  illustrates  the  effects 
of  this  built-in  momentum.  Assuming  policies  to  reduce  fertility  are 
not  extraordinarily  successful  and  hence  do  not  bring  fertility  down 
to  the  replacement  level  until  2025,  v^orld  population  will  not  stabilize 
until  the  end  of  the  next  century,  by  v^hich  time  there  will  probably 
be  at  least  10  to  12  billion  people."  This  growth  rate  is  illustrated  by 
the  uppei[  curve.  If  population  policies  are  more  successful,  so  that 
the  replacement  level  is  reached  by  the  year  2005,  zero  population 
growth  will  still  not  occur  until  the  year  2095,  v/hen  tjie  population 
will  be  8.4  billion.  This  growth  rate  is  shown  by  the  middle  curve. 

Rgum  2 

Momentum  of  Population  Growth 
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If  population  polic  ies  are  very  successful,  so  that  the  replacement 
level  is  achieved  by  1985,  population  will  stabilize  at  about  6.4  billion 
people  in  the  year  2075,  as  shown  by  the  lower  (  ur\-e. 

Thus  far  only  a  few  nations  have  achieved  zero  population 
f^rowth  Kast  CJermany,  West  (Jerinanv,  and  Luxembourg,  whose 
(oinbined  populations  total  about  78  million  people/' Other  nations 
are  a})proa(  hing  the  replaf  ement  level  but  are  still  experiencing  slow 
population  j3:rowth ;  Sweden,  United  Kingdom,  T  inland,  Austria,  Bel- 
gium, and  Hungary  are  experien(  ing  annual  population  growth  rates 
of  0.3  percent.  But  most  nations  in  the  world  (and  those  with  the 
largest  populations)  are  currently  growing  at  a  rate  far  above  the 
replacement  level. 

Regional  Comparisons — Long-range  regional  projections  of  popu- 
lation growth  are  shown  in  Figure  3.  On  this  logarithmic  projection, 

Figure  3 

Population  of  Major  Regions  of  the  World,  1925-2075^ 


a  steeper  slope  indicates  a  faster  growth  rate.  The  figure  shows  that 
some  regions  v/hich  have  had  relatively  small  populations  v/ill  soon 
surpass  other  regions  with  larger  populations.  For  example,  during 
the  1980's  Africa  and  Latin  America  will  attain  larger  populations 
than  Europe. 


Contrasts  Between '  Developed  and  Developing  Countries 

Thus  far  discussion  has  presented  the  global  view.  But  there  are 
great  differences  between  the  developed  and  developing  countries. 
An  understanding  of  these  differences  helps  to  illuminate  the  basic 
factors  in  population  growth. 

Birth  and  Death  Rates — Figure  4  shows  why  the  population  explo- 
sion  has  occurred.  The  chart  on  Ihe  left  shows  birth  and  death 
rates  representative  of  developed  countries  in  Western  Europe.  At 
the  start  of  the  19th  century,  birth  rates  were  about  37  per  1,000  pop- 
ulation and  dpath  rates  were  about  32  per  1,000.  The  overafl  popula- 
tion growth  rate  was  thus  about  0.5  percent  annually. 
<^  During  the  next  1 70  years,  however,  as  a  result  of  improved  medical 

practice,  public  sanitation,  personal  hygiene,  and  nutrition  on  the 
one  hand  and  social  and  economic  changes  stemming  from;  the  in- 
dustrial revolution  on  the  other,  death  rates  declined  to  less  than 
10  per  1,000.  This  decline  in  the  death  rate  resulted  in  10  to  20 
percent  more  surviving  children,  a  high  percentage  of  whom  also 

Rflure  4 

Annual  Birth  and  Death  Rates  in  Developed 
and  Developing  Countries,  1800*1968 
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had  children.*  Hence  the  decline  in  the  death  rate  had  an  accelerating 
effect  on  population  {^owth,        '  ^ 

After  a  time  lajr  of  30  to  70  vearc,  the  decline  in  the  death  rate 
was  paralleled  by  a  similar  decline  in  birth  rates.  Reasons  for  the 
dedine  in  birth  rates  are  complex.  As  a  result  of  the  industrial 
revolution,  families  moved  from  rural  areas  to  cities,  fewer  children 
v/ere  needed  for  farm  K^ibor,  increasing  numbers  of  women  took  jobs, 
tnore  younj^  people  deferred  marriage  in  order  to  pursue  education, 
and  more  parents  decided  to  have  fev/er  children.  At  the  same  time, 
increasing  per  capita  income,  an  expansion  of  literacy,  and  the  de- 
velopment of  more  effective  methods  of  contraception  played  a  role. 
The  result  over  tirrie  was  a  decline  in  the  birth  rate  to  a  level  of  15 
to  18  per  1,000  population. 

The  present  population  growth  rate  in  the  developed  countries 
(births  minus  deaths)  is  sirpilar  to  that  experienced  in  1800,  before 
death  rates  began  to  decline.  In  short,  a  new  equilibrium— v/ith  lov/er 
birth  rates  approximating  lower  death  rates— has  been  *hieved. 
(Population  growth  in  the  United  States,  v/hich  is  similar  though 
influenced  greatly  by  immigration,  v/ill  be  considered  in  more  detail 
later.) 

The  rijrht  hand  part  of  Figure  4  shows  the  contrasting  situation 
for  the  developing  countries,  which  now  account  for  70  percent  of 
the  worid's  population.  In  the  developing  countries,  birth  rates  in 
the  19th  century  were  about  40  per  1,000  population  and  death  rates 
were  about  35  per  1,000  population;  hence  the  rate  of  population 
grov/th  was  also  about  0.5  percent.  But  beginning  in  Latin  America 
in  the  1920's  and  continuing  throughout  the  world  from  the  1940's 
to  the  present,  the  application  of  fully  developed  modem  medical 
practice  (particularly  a  massive  United  Nations  effort  to  v/ipe  out 
malaria) ,  together  with  the  introduction  of  public  sanitation,  reduced 
death  rates  to  half  their  former  level— 'from  35  per  1,000  popula- 
\'4n  to  a  level  of  18  per  1,000  population.  At  the  same  time  birth 
tftes  remained  essentially  unchanged.  Consequently,  population 
growth  rates  in  developing  countries  rose  rapidly  to  a  level  of  2.5 
to  3.5  percent  annugiUy  and,  in  ajew  areas,  to  even  higher  levels.  A 
population  growing  at  a  3  percent  annual  rate  doubles  in  23  years. 
That  such  growth  has  occurred  without  massive  famine  is  a  tribute  to 
improvements^achieved  in  agriculture. 

To  achieve  the  demographic  transition  that  took  place  in  the  in- 
dustrialized nations  requires  the  developing  countries  to  face  a  major 
task— to  lower  birth  rates  so  as  to  match  the  lowered  death  rates.  The 
experience  of  the  developed  nations  suggests  that  the  process  of 
economic  development  is  important  in  achieving  this  transition. 

Social  and  Economic  Differences — ^Developed  and  developing 

countries  differ  markedly  in  the  distribution  of  population  at  various 
age  levels,  the  degree  of  education,  and  the  per  capita  income.  Fig- 
ure 5  shows  the  proportion  of  population  by  age  group  in  two  coun- 

244  -  ' 


Rgure  5 

Age  Distribution  of  the  Population  of  the  Philippines 
and  Sweden,  1965  1?. 
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tries--the  Philippines,  representative  of  the  developing  countries,  and 
Sweden,  representative  of  thp  developed  cojantrieS.  The  age  profile 
in  developing  countries  is  generally  shaped  like  a  pyramid ;  in  de- 
veloped countries,  the  shape  is  more  rectangular.  In  the  devalopii^ 
countries  a  little  over  40  percent  of  the  population  is  below  15  years 
of  age.'  Some  adults  are  elderly  or  otherwise  unemployed;  hence  on 
the  average  there  is  less  than  one  economically  productive  adult  for 
each  dependent  child.  In  developed  countries,  loy  contrast,  only  about 
27  percent  of  the  population  is  under  age  15.  Tlence;  developed  coun- 
tries have  about  double  the  ratio  of  economically  productive  adults 
per  child.  * 

An  efficient  labor  force  requires  good  education.  Therefore  educa- 
tion's one  of  the  principal  requirements  for  economic  growth  and 
modernization.  But  when  the  school-age  population  is  large  and  grow- 
ing rapidly,  as  it  is  in  most  developing  countries,  the  provision  of 
facilities  and  qualified  teachers  and  staff  is  extremely^difficult,  par- 
ticularly because  pfoductive  adults  are  also  needed  fOT  other  invest- 
ment efforts  required  to  support  economic  growth.^  ^n  some  devel- 
oping countries,  only  about  half  of  the  primary  age  children  enter 
school  ^nd  of  these  more  than  half  drop  out  before  reaching  fourth 
grade.  Yet  the  population  growth  is  |p  rapid  that  some  of  these  coun- 
tries haye  increase^!  their  expenditures  for  education  between  13  and 
18  percent  a  year,'  while  gov^nment  revenues  have  increased  only 
4  to  5  percent  a  year.^  Ir)  developed  countries,  in  contrast,  essentially 
all  childreji  aged  5  to  14  attendi^ch6ol,  and  a  substantial  number 
finish  secondary  school  and  go  onHi^omplete  college  or  its  equivalent. 

The  contrast  in  econofnic  status  between  the  developed  and  devel-r 
oping  nations  is  equally  stark,  as  is  shown  in  Figure  6.The  GNRof 
the  developed  nations  was  5  times  larger  than  that  of  the  less  devel- 
oped nations  in  197.0.  On  a  per  capita  basis,  the  difference  was  about 
13-fold  and  far  greater  than  that  for  countries  on  the  extreme  ends 
of  the  scale.  In  light  of  the  rapid  population  growth  in  the  developing 
^  countries,  this  gap  in  per  capita  income  may  widen. 

Urban, VS.  Rural  Growth — In  the  developing  countries,. mQ3t  of  the 
population  is  rural,  and  some  nations  are  experiencing  rural  over- 
population.^ ,Even  though  a  ^edvy  migration  to  urban  areas  is  taking 
place— cities  in  developing  countries  are  growing  by  4.4  percent  per 
year,°  while  population  overall  is  growing  at  2.4  percent  afhnually — 
the  greater  part  of  the  population  will  still  live  in  rural  areas  in  the 
year  2000. 

In  most  developed  nations'the  major  shift  of  population  from  rural 
to  urban  areas  is  nearly  complete.  Populatiori  in  rural  areas  has  more 
or  less  stabilized.  Growth  of  urban  areas  is  now  largely  paused  by  nat- 
ural increase  (births  minus  deaths)  ^ 

By  the  year  2000,  about  51  percent  of  the  worid's  population  (81 
percent  in  developed  countries,  43  percent  in  developing  countries) 
is  expected  to  live  io  urban  regipns.  In  the  course  of  the  next  genera- 
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Figure  6 

Economic  Status  and  Population  in  Developed 
and  D^eloping  Countries,  1970^ 
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tion,  the  increase  in  the  cities  will  amount  to  nearly  2  billion  people, 
1.5  billion  in  developing  and  almost  0.5  billion  in  developed  countries. 
Furthermore,  this  grovyth  in  urban  population  is  concentrating  in 
large  cities.  Table  1  shg^vs  that  the  number  of  c  ities  with  1  million  or 
more  inhabitants  is  expected  to  increase  from  75  to  273  between  1950 
•and  1985.  Furthermore,  between  1970  and  1985  the  number  of 
cities  with  10  million  or  more  inhabitants  will  increase  from  4  to  17, 
of  which  10  will  be  in  developing  countries. 

-^Cities,  with  a  Population  of  Over  1  Million 
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Number  of  cities 
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Source:  UN  World  Population  Confarenco,  Recent  Population  Tfonds  and  Future 
Prospects, ,Ropon  E/CONF.  60/3,  30  August  1974,  p.  68 
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Urbj^^ization  in  the  developing  countries  is  of  particular  environ- 
mental concern.  These  nations  gien^rally  lack  adequate  infrastructure 
investment  to  provide  for  treatment  of  drinking  water  and  disposal 
of  waste.  Housing  is  inadequate,  and  available  transportation  facili- 
ties are  overtaxed.  Investments  to  meet  these  needs  must  compete  with 
other  demands  for  the  limited  supply  of  available  capital. 

Environmental  problems  also  arise  in  rural  areas  of  developing 
countries.  Efforts  to  increase  food  production  often  result  in  cultiva- 
tion of  marginal  lands,  destruction  of  forests,  dispersal  of  inadequate 
supplies  of  irrigation  Water,  and  overgrazing  gf  pasture  lands.  Erosion 
and  soil  depletion  result,  leading  over  time  to  a  net  decrease  in;  food 
production.  Rural  areas  often  lack  safe  water  supply,  sanitary  waste 
disposal,  essential  health  facilities,  and  adequate  housing. 

Potential  Food  Supplies — Through  the  ages,  production  of  food 
has  been  sufficient  only  to  support  most  of  the  worldqJopulation  at  a 
subsistence  level.  During  the  last  several  decadea,  productivity  of 
agriculture  has  increased  tremendously.  Because  concurrent  growth 
in  population  has  been  nearly  as  great,  this  increase  iftoutpui.€lid  not 
relieve  the  hunger  problem  faced  by  most  people  in  the  world.  In  fact, 
because  of  crop  failures  in  some  areas,  the  world's  reserves  of  grains 
have  been  reduced  to  an  alarmingly  low  level— -^less  than  a  1 -month 
supply.^®  Though  increasing  demands  for  food  stem  mostfy  from 
further  increases  in  population,  during  the  1970's  risipg  affluence  in 
various  parts  of  the  world  added  significantly  to  the  demand  for  p^ain 
in  order  to  feed  livestock.  This  competition  for  feed  grains  to  enrich 
diets  with  animal  protein  products  contributed  to  rising,  prices  and 
declining  reserves.  High  fopd  prices  are  now  placing  a  special  burden 
on-  the  world's  poor,  as  well  as  undermining  the  prosperity  of  the 
well-fed. 

Mc^dern  agriculture  as  practiced  in  developed  countries  can  pro- 
duc/ over  5,000  pounds  of  plant  food  per  acre  per  year,  sufficient  to 
feea  10  to  12  people  on  a  cereal  diet.  Production  in  developing  coun- 
tries is  generally  about  1,000  pounds  per  acre  per  year.^^  The  varia- 
tion is  due  chiefly  to  different  levels  of  agricultural  technoloi^i'.  Mod- 
ernization of  agriculture  in  the  developing  cpuntries  is  critical,  for 
traditional  agriculture  cannot  continue  to  meet  increasing  demands 
for  food. 

One  line  of  attack  to  increase  food  production  is  to  expand  the 
acreage  under  cultivation.  About  3.5  billion  acres  in  the  world  are 
now  fanned.  Given  the  limitations  imposed  bv  climaje,  soil  conditions, 
and  available  water  supplies^,  about  2.5  billion  more  acres  could  be 
cultivated  on  the  basis  of  present  agricultural  technology.  But  in  Asia 
and  Europe,  where  the  largest  populations  reside,  virtually  no  addi- 
tionaK^arable  land  is  available  and,  as  the  population  grows,  arable 
land  per  person  decreases.  As  an  exrmple,  cultivated  land  per  person 
in  Asia  is  expected  to  decrease  from  %  acre  in  1965  to  ^  acre  by  1985. 
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In  Europe,  the  corresponding  figures  are  1  acre  and  %  acre.  In  the» 
United  States,  about  2/2  acres  per  person  are  now  fanned. 

The  uncultivated  lands  are  located  where  i)opulations  are  less 
concentrated.  In  the' USSR,  fariuinjr  area^(ould  be  increased  by 
half;  in  North  America  farmed  aieas  could^be  nearly,  doubled;  in 
Africa  trij)led;  111  South  .\merica  luuiv  th^n  quadrupled;  and  in 
Australia  and  New  Zealand  sextupled.  Faken  ten-ether,  sufficient  ad- 
ditional arable  land  is  availabJe  in  these  less  populated  regions  to 
permit  farming  at  a  rate  of  1  acre  per  person  to  a  time  well  beyond 
1985,  even  with  expected  world  population  inc  reases.' 

But  the  development  of  new  farm  land  in  developing  countries 'is* 
blocked  less  by  physical  barriers  than  by  social  and  economic  obstacles. 
Modernization  of  agriculture  requirt»s  the  development,  application, 
and  dispersal  of  knowledge,  as  well  as  industrial  skills  and  the  mod- 
ernization of  governmental  and  other  organizations.  Capital  is  also 
required.  The  investment  required  to  put  the  2.5  billion  acres  of 
potentially  arable  land  into  production  has  been  estimated  at  $500 
billion  to  $1  trillion^ — about  twice  the  present  GNP  of  all  the  develop- 
ing countries.  And  these  estimates  were  made  before  the  recent  escala- 
tion in  the  costs  of  energy. 

Moderniyation  of  agriculture  recjuires  abundant  use  of  energy, 
especially  for  irrigation,  fertilization,  and  operation  of  machinery. 
For  example,  in  a  developed  country  2.9  million  calories  of  fossil  fuel 
energy  is  required  to  produce  a  ton  of  grain  containing  3.5  million 
food  calories.  To  farm  in  this  manner  in  most  developing  nation^ 
would  require  about  one-third  more  than  the  total  energy  they  now 
consume.  By  contrast,  developed  countries  use  only  about  7  percent 
of  their  Energy  in  agriculture. 

Providing  food  Jor  the  expanding  population  of  developing  coun- 
tries will  tax  the  world's  resources  and  capabilities  to  the  utmost.  In 
most  developing  countries  it  will  be  at  least  as  difficult  to  secure  neces- 
sary capital  and  energy  to  modernize  existing  agriculture  as  to  expand 
conventional  farming  into  potentially  arable  but  as  yet  unused  land. 
Barring  breakthroughs  that  boost  food  production  without  either 
heavy  capital  investment  or  significant  social  change,  massive  starva- 
tion and  mortality,  especially  in  Asia  and  Africa,  are  a  tangible 
possibility. 


U.S.  Population 

History — Population  growth  in  the  United  States  has  generally 
paralleled  that  of  other  developed  (  ountries.  Between  1800  and  1972, 
U.S.  population  increased  from  5  to  210  million.  Nevertheless  the  rate 
'*  of  U.S.  population  growth  declined  rather  steadily  over  this  period  | 
except  for  a  temporary  strong  increase  after  World  War  II.  (See 
Figure  7.)  The  major  cause  of  this  decline  was  a  steady,  long-term 
decrease  in  the  birth  rate.  In  1820,  the  U.S.*  birth  rate  was  55  per 
1000  population;  in  1860,  it  was  44;  in  1900,  it  had  propped  to  32;« 
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and  in  1936,  it  hit  a  low  of  18.  During  World  War  II,  the  rate  rose 
slightly  to  the  20-22  level,  then  jumped  up,  reaching  27  in  1946.  It 
was  believed  at  that  time  that  the  trend  was  due  to  returning  war 
veterans  who  had  necessarily  delayed  parenthood  and  that  it  would 
soon  turn  down  ajfain.^^ 

Instead  the  ^irth  rate  stayed  at  that  higher  level  for  n^ore  than  a 
decade.  Couples  married  younger  and  reproduced  at  a  higher  rate 
thannheir  parents,  as  the  general  fertility  rate-  -  the  number  of  births 
per  1,000  females  aged  15  to  44-  shows.  This  rate  was  HO  in  the 

'earJy  1920's,  declined  to  a  low  of  75  in  the  late  1930%  then  rose 
steadily  to  a  peak  of  1 20  in  the  late  1 950's. 

Growth  in  population,  including  immigration,  has  fallen  sharply 
since  1957.  In  that  year,  the;  population  growth  rate  was  1.7  percent. 
During  1973,  it  reached  0.72  percent, a  historic  low  well  below  any 

■  previous  year  except  the  previous  low  point  in  the  mid-1930's.  If  the 
annual  population  growth  rate  for  the  United  States  remains  at  its 
present  level,  it  will  take  about  97  years  for  the  population  to*  double 
itself;  by  the  year  2000,  the  U.S.  population  would  be  approximately 
250  million. 

The  continued  decrease  in  U.S.  population  growth  fate  during 
1973  is  largely  attributable  to  ^  further  decline  in  births.  The  number 
of  births  recorded 'm  1973  was  3.14-million,'*  the  least  for  any  >-€ar 
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since  1945.  Births  were  about  3  perceht  fewer  in  1973  than  in  1972. 
Population  experts  are  suq)rised  by  this  drop.  'J^hey  are  not  sure  why 
the  decline  has  continued  as  it  has,  particularly  because  the  children 
of  the  post- World  War  II  baby  boom  are  now  in  their  child-produc- 
ing years.  The  total  fertility  rate,  which  may  be  thought  of  as  the 
average  number  of  births  per  woman  imp  lied  by  the  fertility  rate  of 
given  year,  continued  to  decrease,  dropping  from  2.03  in  1972 
to  1.90  in  1973  (Figure  8).  This  is  below  the  total  fertihty  rate  of 
2. 1  necessaKy  for  the  U.S.  population  to  reproduce  itself  exactly,  as- 
sumihg  no  immigration.  But  zero  population  growth  has  not  been 
achieved  in  the  United  States  because  the  population  contains  a  dis- 
proporti5nate  number  of  young  persons:  37  percent  of  the  female 
population  is  now  at  the  child-bearing  age  (18-44),  and  26  percent 
is  under '^15  years  of  age.  Assuming  the  total  fertility  rate  remains  at 
its  present;  Jevel,  the  population  of  the  United  States  will  continue  to 
increase  fox:  about  70  years'before  it  reaches  zero  growth. 

Projections — In  1972,  the  Census  Bureau  revised  its  projections  of 
U.S.  population  growth.  At  that  time  it  dropped  its  previous  highest 
projections  (Series  A  and  B)  as  no  longer  likely,  given  the  decline 
in  birth  rates.  A  new  low  projection  (Series  F)  was  developed  on  the 
basis  of  an  average  of  1.8  births  per  woman,  as  contr^ted  with  2.8 


Figure  8 

U.S.  Total  Fei^ility  Rate,  1920-73^ 
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Figure  9 

Age  Distribution  of  United  States 
Population,  1972  and  2000 
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births,  v/hich  is  the  basis  of  Series  C,  the  highest  current  series.  Un- 
der the  Series  F  projection,  U.S.  population  would  be  approximately 
'250  million  in 'the  year  2000  and  265  million  in  2020.^^  Any  increase 
beyond  that  would  be  due  entirely  to  immigration.  Since  the  total 
fertility  rate  of  1.8  assumed  in  Projection  F  is  only  slightly  lower  than 
the,actual  1973  rate  of  1.9,  this  projec  tion  merits  i/icreased  attention. 
^  It  is  interesting  to  examine  the  characteristics  of  the  U.S.  popula- 
tion in  the  year  2000  if  population  were  to  grow  in  accordance  with 
the  Series  F  Projection.  (See  Figure  9.)  Total  population  in '2000 
would  be  20  percent  larger  than  in  1972.  The  median  age  would  be 
35.8  instead  of  28.1. -And  there  would  be  shifts  in  the  national  age 
profile  which  could  be  expected  to  have  significant  social  and  eco- 
nomic effects. 

.  As  a  result  of  the  lower  birth  rate,  the  number  under  20  years  of 
age  would  decrease  from  about  77  to  69^million  by  the  year  2000,  or 
from  36.8  percent  to  27.5  percent  of  total  population.  New  schools 
would  not  be  needed,  except  for  replacement  and  to  take  care  of 
population  shifts.  Also,  fewer  teachers  would  be  required,  unless  the 
ratio  between  pippils  and  teachers  were  changed. 

The  group  aged  65  and  over  would  increase  from  about  21  to  29 
million,  but  as  a  percentage  of  total  population  the  shift  would  be 
very  small — from  10.0  percent  to  1 1.5  percent.  Thus,  although  there 
would  be  a  need  for  more  housing  and  health  care  facilities' for  the 
elderly,  the  increase  would  represent  practically  no  change  relative  to 
the  number  of  economically  productive  adults. 

If  the  yopng  and  the  old  are  taken  together  as  those  dependent  on 
the  .working  age  population  for  their  support,  the  total  in  the  year 
2000  (98.1  million)  turns  out  to  be  virtually  the  same  as  in  1972 
(97.8  million).  As  a  percentage  of  the  total  popujation,  however, 
these  two  age  groups  taken  together  would  dlecline  from  47  percent 
of  the  population  in  1972  to  only  39  percent  in  the  year  2000. 

The  most  significant*  change  will  be  the  great  increase  in  those 
between  the  a^es  of  20  and  64  ( 1 53  million  in  2000  compared  to  1 1 1 
million  in  1972) .  Since  these  are  the  ages  during  which  people  enter 
the  work  force  and  produce  goods  and  services,  this  growth  would 
provide  the  Nation  with  a  large  increase  in  potential  productive 
capacity.  Ft  would  also  challenge  the  economic  system  to  provide  jobs 
for  all.  w 


Reducing  Population  Growth  Rate 

Reduction  of  populatibn  growth  requires  that  couples  reali7e  the 
desirability  of  having  small  rather  than  large  families.  Motivation 
toward  this  goal  usually  accompanies  economic  and  social  develop- 
ment or  is  the  result  of  a  strong  desire  to  achieve  development.  Reali- 
zation of  the  goal  depends  on  widespread  understanding  of  the  basic 
facts  of  the  reproduction  process  and  the  availability  of  means  to 
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co^tpol  births.  Public  education  and  widespread  information  about 
fe'SIlity  control  are  essential,  along  with  readily  accessible  and  inex- 
pensive family  planning  services.  Worldwide  there  are  currently  about 
133  million  live  births  and  over  55  million  abortions  per  year." 
Wider  use  of  contraceptive  techniques  not  only  helps  to  moderate 
population  growth  but  also  recjyces  the  practice  of  abortion  and 
infanticide. 

Progress  Toward  Modernization  of  Population  Growth— fortu- 
nately, many  nations  are  now  vitally  concerned  about  population 
growth.  Twenty-four  of  the  less  developed  nations,  including  the 
People's  Republic  of  China,  India,  and  Indonesia,  have  adopted 
national  goals  to  reduce  their  population  growth  rates.  As  of  1970, 
these  countries  together^had  nearly  1.9  billion  people^ — about  53  per- 
cent of  the  world's  population.  At  their  present  average  annual  rate 
of  growth  of  2.41  percent,  these  nations  by  1985  would  hgye  2.7 
billion  people,-  an  increase  of  42  percent  in  15  years.  Their  goals 
call  for 'a  reduction  of  the  average  annual  rate  of  growth  to  1.62 
•percent  by  1985.  If  achieved,  the  combined  population  of  these  " 
countries  would  tben  be  2.5  billion  in  1985,  an  increase  of  32  percent 
over  this  period.*^ 

Several  nations  have  shown  that  birth  rates  can  be  substantially 
reduced,  giving  credibility  to  the  goals  that  are  being  established.  It 
is  worth  reviewing  the  progress  that  some  countries  have  made. 

Among  the  developed  natiops,  Japan  has  reduced  p6Y)ulation 
growth  remarkably.*^  The  birth  rate  wits  reduced  from  34.3  per  1,000 
population  in  1947  to  17,2  a  decade  later.  Over  the  last  5  years,  the 
birth  rate  has  leveled  out  at  19  per  1,000.  The  average  population 
growth  rate  is  1.2  percent  per  year;  at  that  rate  population  would^  ^ 
double  in  about  58  years.  To  a  large  degree,  Japan's  accomplishment 
Was  made  possible  by  an  extensive  national  program  of  aiding  and 
informing  a  highly  motivated  and  literate  populace  in  family  plan- 
ning. The  change  in  Japan's  population  growth  rate  also  coincided 
with  a  significant  increase  in  gross  national  product. 

Another  example  is  the  Republic  of  Korea,  which  adopted  a  na- 
tional population  policy  in  1962  and  implemented  it  with  extensive 
information  campaigns  and  family  planning  services  provided . 
through  health  stations  located  in  virtually  every  population  center 
and  through  mobile  vans  and  cooperating  physicians  in  rural  areas/^ 
By  1971,  more  than  1.4  million  of  an  estimated  population  of  4  mil- 
lion fertile  women  were  participants  in  family  planning  programs. 
Conseq\iently,  the  annual  population  growth  rate  dropped  from  3.0 
percent  in  the  early  1960's  to  1.9  percent  in  1971.  fThe^ doubling, 
time  at  1.9  percent  is  36l years.)  Once  ajrain.  much  of  Korea's  success 
can  be  correlated  with  the  national  goal  6f  inc^reasing- economic 
growth,  which  seems  to  instill  a  motivation  to  have  smaller  families. 

Another  example  is  that  of  Taiwan  where  the  annual  population 
growth  rate  was  reduced  from  3.0  percent  in  1963  to  1,9  percent  in 
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1972,  at  which  time  45  percent  of  wive«>  aged  2(y-\'\  were  using  family 
planning  semces.*"  The  goal  of  the  current  Dxogram  is  to  reduce  the 
Td^X^  further  by  enrolling  more  participants,  in  Taiwan  aH  govern- 
ment agencies  help  to  implement  the  national  population  policy. 
Private  and  public  institutions  participate,  and  numerous  health 
stations  and  ]^)ublic  hospitals  are  in\jolve(l.  Field  workers  and  private 
doctors  assist  under  governmeQf^ontracts.  Mass  communications 
media  are  used  extensively  to  promote  famif^  planning  through  radio 
spots,  television,  slides  at  rnovie  theaters,  posters  in  buses  and  trains, 
advertisements  on  matchboxes,  and  rejeases  to  newspapers.  In  addi- 
tion, new  mothers  are  offered  free  family  planninj^  assistance.  Military 
recruits  are  also  given  orientation  in  fertility  control. 

Reports  from  the  People's  Republic  of  China  are  also  very  promis- 
ing. On  the  basis  of  partial  reports,  population  growth  is  believed  to 
have  dropped  remarkably  in  recent  years.  It  is  estimated  that  the 
annual  growth  rate  ii>*^this  nation  of  800  million  is  now  ^out  1.7 
percent  (doubling  time — 41  years).  China  achieved  this  success  by 
encouraging  couples  to  marry  at  a  more  advanced  age,  by  thorougl\ 
indoctrination  in  family  planning  techniques  at  the  time  of  marriage, 
by  dispensing  contraceptives  free  to  married  couples  (sales  being 
forbidden),^*  and  by  working  out  schedules  listing  the  exact  year^ 
in  which  certain  employed  women  plan  to  have  children. 

Despite  the  fact  that  India  is  undertaking  its  fourth  national  5-year 
plan  to  extend  family  planning,  the  annual  population  growth  rate 
is  still  at  the  relatively  high  figure  of  about  2.5  percent  (doubling 
time-  28  years)  ("urrently.  only  about  15  percent  of  the  100  million 
couples  estimated  to  be  in  the  reproductive  age  group  is  reached  by 
family  planning  advice  or  services.  With  over  600  million  people,  the 
aeed  to  control  population  growth  more  efTectively  is  urgent  for  India. 

Several  of  the  smaller  developing  nations  also  provide  encouraging 
demonstrations  that  birth  rates  can  be  substantially  reduced.  These 
nations  have  a  high  degree  of  literacy  and  strong  programs  to  reach 
the  people  with  family  planning  services.  The  results  achieved  thus 
far  are  shown  in  Table  2. 

Need  for  Better  Fertility  Control — As  nation?  set  goals  for  lower 

population  growth  and  as  couples  decide  to  have  fewer  children,  the 
personal  needs  of  couples  for  efficient,  e(  onomical  means  for  achiev- 
ing jmaller  families  with  dignity  comes  sharply  into  focus.  In  the 
developed  countries,  family  planning  has  been  an  effective  factor  in 
reducing  births.  But  present  methods  of  contraception  are  too  expen- 
sive and  not  generally  available  for  use  by  the  masses  in  the  develop- 
ing nations.  A  recent  survey  of  209  countries  found  that  although  94 
percent  of  the  world's  population  live  in  countries  which  have  some 
family  planning  services,  only  a  minor  fraction  of  those  who  need 
such  services  actually  have  access  to  them.^* 

Moreover,  existing  fannily  plalRTHJig  techniques  may  not  be  suffi- 
ciently effective.  For  example,  a  stuo^  in ^e  United  States  reported 
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Tabl«2 

Change  in  Population  Grovdfe  Rates  in  Selected  Small 
Countries  with  National  Popuration  Control  Programs 


Country 

irercent 
literacy 

Percent  annual  popu* 
latlon  growth  rate 

Decrease 

In  hlrth« 

III  uircns 
per  1,000 
popu- 
lation ' 

Pre- 
program 1 

Post- 
program  s 

Singapore 

76 

2.90 

1.74 

11.6 

Hong  Kong 

71 

2.78 

1.40 

13.8 

Trinidad  and  Tobago 

89 

2.97 

1.75 

12.2 

Mauritius 

61 

2.92 

1.77 

11.5 

Costa  Rica 

/  84 

3.80 

2.70 

11.0 

^  1  Average  for  mld*year  1960  to  mid-year  1965,  except  for  Costa  Rica,  for  which 
19C0  figure  Is  used. 

s  Figures  for  Trinidad  and  Tobago  are  for  the  year  1970;  others  are  for  1971. 
Source:  UN  Fund  for  Population  Activities,  frVPy0(j//af//i  No^S,  September  1973. 


that  15  percent  of  the  births'in  the  period  1965  to  1970  were  unwanted 
by  the  parents  at  time  of  conception.  An  additional  29  percent  of  the 
births  occurred  to  couples  who  wanted  an  additional  child  but  not  at 
the  time  of  conception. ^°  Hence,  this  study  indicates  that  roughly 
half  of  the  pregnancies  that  occurred  during  this  period  were  not 
desired/despite  widespread  availability  of  family  planning  services. 

A  concentrated  effort  is  needed  to  develop  simpler,  more  effective, 
and  economically  practical  techniques  for  worldwide^use.  But  world- 
wide expenditures  for  research  on  fertility  control  are  well  below  $100 
million  per  year  — only  10  percent  of  what  the  U.S.  Govenmgnt 
spends  on  cancer  research  alone.  Various  estimates  indicate  that  the 
pharmaceutical  industry  spends  nearly  $20  million  annually  on  new 
fertility  control  methods.  Government  and  private  labt)ratori^3-8perit 
somewhat  more  than  $60  million  on  research  and  training  in  repro- 
ductive biology  during  1973.  At  present  there  is  no  concentration  of 
effort  on  any  particular  aspect  of  fertility  control.  About  60  percent 
of  the  research  consists  of  small  grants  funded  by  U.S.  agencies,  the 
National  Institutes  of  Health,  and  the  Agency  for  International 
Development  The  balance  of  research  funds  is  provided  by  U.S. 
foundations  and  universities  and  by  other*  governments,  of  which 
Sweden  is  the  principal  donor  nation. 

Contraceptive  practice  in  selected  countries  has  been  correlated 
with  infant  mortality,  as  shown  by  the  bars  in  Figure  10.  Generally, 
infant  mortality  decreases  as  contraceptive  practice  becomes  more 
widespread.  It  may  be  mferred  that  the  mother  who  practices  family 
planning  is  able  to  maintain  better  health  by  spacing  her  children 
farther  apart  without  recourse  to  abortions,  thereby  making  possible 
better  nutrition  for  herself  and  the  family.  Generally,  babies  and 
mothers  are  healthier  and  hazier  when  births  are  wanted  and* 
properly  spaced.  There  is  a  high  correlation  between  the  good  health 
and  nutrition  of  mothers,  the  successful  Completion  of  pregnancies, 
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Figure  10 


Contraceptive  Practice  and  Infant  Mortality 
Rates  In  Major  Areas  of  the  Worid 


.00 


Snurco  »  Pcttptp  1  G  (Ortohcr  tO/il 
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and  lower  infant  mortality  of  children  that  are  born  live.  Sitnilar 
correlafionf?*r^lj^e'inadc  between  tliese  fat  tors  and  family  income 
and  cultural  influences.  «- 

The  "population  explosion'/  is  perhaps  the  most  important  factor 
afTecting  the  flltu^^  of  the  world.  A  breakthrough  in  economical, 
efTecti\e^  voluntary  birth  control  wrtuld  do  more  to  assure  future 
world  {)Opulations  of  a  satisfactor\  (juality  of  life  than  virtually  any 
otI|^r  acconij)lishnieiit  that  man  can  a(  hieve. 

Air  Quality  ^ 

Durin,!<  the  past  year,  the  Rnviroiunenta!  Protection  Agency  (EPA) 
completed  a  major  evaluation  of  data  on  nationwide  trends  4n  air 
quality  and  emissions  over  the  period  1940-72.  EPA  reported  that 
some  improvements  in  the  Nation's  urban  air  (juality  ha\e  been 
achieved  in  recent  years.  Occurrenc  es  of  poor  air  quality  are  still 
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.commonly  observed,  however,  and  \^orsening  trends  have  been  noted 
in  some  areas. 

Also'during  the  past  year,  the  Nation's  energy  shortages,  aggravated 
by  the  Arab  oil  embargo,  brought  about  significant  shifts  in  the  types 
and  quantities  of  fuels  used  by  motor  vehicles  and  stationary  sources 
of  emissions.  Since  nearly  90  percent  of  man's  air  pollutant  emissions 
frorf  stationary  and  mobile  sources  are  generated  by  the  combu^Gtion 
of  fuels,^^  these  shifts  in  fuel  use  had  immediate  impacts  on  air 
quality.  Altljough  the  impacts  have  not  yet  been  fully  analyzed, 
preliminary  data  availi^)le  on  ca,se  examples  suggest  that  the  altered 
*^attern3  of  energy  consumption  produced  both  positive  and  nega;tive 
ejTects  on  air  quality. 

» 

Nationwide  Air  Quality  Trends  , 

In  recent  years,  the  Nation's  Capability  to  analyze  trends  in  air 
quality  has  been  considerably  strengthened  by  the  continuing;  devel- 
opment of  a  coordinated  system  of  monitoring  networks  aijd  data 
banks.  Largely  in  response  to,  requirements  of  the  19170  Clean  Air 
Act  Amendments,  this  capability  has  improved  as  a  result  of  Fed- 
eral, state,  and  local  eflPorts.  Information  provided  by  these  systems  is 
still  incomplete  but  is  nearing  planned  levels.  For  example,  air  quality 
monitoring  data  submitted  by  the  stales  to  EPA 's  National  Aerometric 
Data  l^ank  (NADB)  currently  exceed  80  percent  of  those  planned  by 
EPA  for  1974  achievement  in  the  nationwide  monitoring  program. 
At  present,  mdre  than  3  million  data  values  are  being  analyzed  quar- 
-  terly.  Some  monitoring  categories  are  nearer  planned  levels  than 
others.  Figure  1 1  shows  the  distribution  of  NADB  monitoring  sites 
meeting  EPA's  trend  criteria  for  ambient  air  quality  measurements^ 
as  described  in  Table  3.  The  most  significant  improvements  expected 
to  occur  in  the  near  future  include  better  measurement  of  photo- 
chemical oxidants  and  monitoriip^f  relatively  pristine  areas. 

During  the  past  year,  EPA  c^pleted  the  first  annual  Air  Quality 
and  Emissions  Trends  report  of  tiie  National  Air  Monitoring  Pro- 
gram."" This  report  analyzed  nationwide  £^mbient  trends  in  the 
major  air  pollutant  categories  for  various  recent  years,  the  latest  being 
1971.  The  rejrort  also  presented  nationwide  ej^iissions  trends  for  the 
past  3  decades.  In  a  subsequent  Monitoring  and  Air  Quality  Trends 
Report,  EP.\  analyzed  1972  data.^°  These  two  reports  are  based  on 
Fjederal,  state,  and  loca!  data  from  the  NADB,  the  National  Emis- 
sions Data  System  (NEDS) ,  the  National  Air  Sampling  Network 
(NASN),  the  Continuous  Air  Monitoring  Program  (CAMP),  and 
other  programs,  as  described  in  Table  4.  These  programs  are  con- 
ducted to  f)rovide  air  quality  information  tp  the  public  and  to  assist 
Federal  and  state  officials  in  assessing  progress  toward  the  achieve- 
ment of  the  National  Amfcfent  Air  Quality  Standards. 

On  the  basis  of  these  data,  EPA  reported  that  although  total 
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Fl(pim  11 

* 

Geographical  Distribution  of  Air  Monitoring  Sites  Meeting 
EPA's  Tfend  Criteria,  1973 


•jG4  fTuII.'on  population 
TSP  350  5iitC3 


American  Samoa 


29  million  population 
TSP   04  0)103 
£0  9  '21  iitos 


32  (mition  population 
"  TSP  99  sites 
SO  2  21  sitos 


Sourco    U  S.  Environmcnial  Protection  AQcncy 
-  .  \ 

tionwide  emissions  have  increased  in  the'  major  ajjr  pollutant  cate- 
gories in  recent  years,  reductions  have  been  observed  in  ambient  air 
concentrations  of  sulfur  dioxide  (SO2)  and  total  suspended  particu- 
lates (TSP)  at  many  urban  monitoring  sites.  These  reductions  were 
apparent  in  many  areas  where  air  quality  formerly  had  been  worst. 
But  some  degradation  has  been  observed  in  oth^  areas  that  formerly 
had  exhibited  fe\y  or  no  signs  of  air  pollution. 

Any  interpretation  of  ambient  air  quality  trends  should  be  tempered 
by  an  understanding  of  the  limitations  in  present  data  collection  pat- 


Table  3  ^ 

EPA's  Criteria  for  Data  Selection  ' 


Pollutant 


Criteria 


Total  suspondod  particulates 
Sulfur  dioxido 


Valid  Year  > 
Valid  Year 


I  To  bo  inclJbed  In  this  analysis,  a  site  had  to  meet  these  criteria  in  either  1970 

°^):^o?TS?l3ndsK^^^^^^^ 
_       i„\  "  .—11^  ..^  ^4  ^^♦^  !•  e\m4\nne\  n*i  n  \/nar  of  data  w  th  4  valid  quarters, 


^  ?For''sU'co^°ti'nu''ius  sampling  Instruments  (loss, than  ^i'^^^l^.^^^^l^l^^^S'^^l 
a  valid  year  must  have  75  percent  of  tho  total  number  of  possible  observations, 
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Tabl«  4 


EPA's  Major  Air  Quality  and  Emissions  IVIonitoring  Net- 
works and  Data  Banks 


N«tlonai  A«rom«trlc  DmXm  Bank  (NADB) 

*  Comptles  and  analyzes  olr  quality  data  collectod  p^marlly  by  state  and  local 
aoencles  (but  al8o  from  Federal  mooltorlng  pro(irdms)  at  mDnltorIng  sites 
located  in  247  Air  Quality  Control  Regions  across  the  country.  Data  are  sub- 
mitted by,  the  states  to  EPA  on  a  quarterly  basis.  Consldel^able  timo  (several 
months)  Is  presently  required  for  transmittal,  authentication,  assimilation, 
and  analysis  of  state  data.  Until  recent  years,  submission  of  state  data  was 
on  a  voluntary  basis,  so  the  hIMorIc  record  Is  severely  limited  by  incomplete* 
ness.  Inadequacies,  and  inconsistencies  In  the  available  data. 

fjatlonai  EmlMions  D«t«  System  (NEDS)  ^  ^ 

Complies  and  analyzes  emissions  data  for  each  Air  Quality  Control  Region  and 
emissions  source  category,  submitted  semiannually  by  the  states.  Approj<}- 
mately  900  source  categories,  3,300  area  sources,  and  65,000  point  sources 
are  deScHbed  nationwide.  Emissions  estimates  for  each  region  are  calculated 
on  the  basisi  of  emissions  factors  and  control  efficiencies  for  each  source. 

National  Alt  Survalllanca  Natwork  (NASN) 

Th(^principal  Federal  air  quality  monitoring  network,  begun  in  the  mid*1950's 
and  presently  Including  more  than  200  monitoring  sites  operated  with  state 
and  local  cooperation.  Limited  for  the  most  part  to  one  monitoring  site  (usu- 
ally center-city)  per  major  urban  area,  so  frequently  unable  to  characterize 
air  quality  Influences  of  outlying  industrial  sources.  Best  available  long-term 
historic  nationwide  record  for  TSP  and  SOs,  although  decentralization  efforts 
%}nce  1973  have  produce^^  some  apparent  disrupti6n  and  delays. 

Continuous  Air  Monitoring  f^gram  (CAMP) 

Federal  system  for  continuous  monitoring  of  gaseous  air  pollutants,  Initiatod 
by  U.S.  Public  Health  Service  In  1962  to  provide  a  historic  trends  record  and 
to  Investigate  effects  of  short-term  fiucf0ions  in  source  strengths,  winds, 
temperature,  and  precipitation  on  measured  ambient  pollutant  concentra* 
Uons.  Operated  by  EPA,  cooperatively  with  city  agencies,  in  Chicago,  CIncin* 
nati,  Denver,  Philadelphia,  St.  Louis,  and  Washington,  D.C.  Generally  limited 
to  one  center-city  site  per  drban  area.  Presently  being  decentralized. 

Othar  Programs 

Conducted  for  special  purposes.  These  Include  EPA's  Particle*Size  Network, 
Membrane  Filter  Network,  Precipitation  Network,  and  Community  Health 
and  Environmental'  Surveillance  System  (CHESS),  as  well  as  many  state 
and  local  monitoring  programs  and  special  studies,  addressed  to  regional  and 
local  air  quality  assessment  nepds. 


tefns.  Many  of  the  data  discussed  below  were  obtained  'from  only 
one  or  two  monitoring  sites  in  each  city,  sites  often  located  in  central 
business  districts,  iiec^use  industry  and  automobile  traffic  may  be  in- 
creasing more  rapidly  in  outlying  sections  of  the  city  than  in  down- 
town areas,  the  measurements  presented  may  not  be  accurately  rep* 
resentative  of  the  entire  urban  area.  Furthermore,  Ihe  examination 
of  ambient  air  ifuality  data  does  not  by  itself  reveal  the  influence  of 
meteorological  factors  such  as  inversions,  temperature,  or  rainfall. 
Year-to-year  and  month-to-month  fluctuations  in  ambient  air  quality 
are  influenced  by  these  factors  as  well  as  by  emissions  and  control 
measures.  .  , 
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In  the  following  pages,  trends  for  each  of  the  major  pollutants — 
'particulates,  sulfur  oxides,  carbon  monoxide,  hydrocarbons,  and 
nitrogen  oxides—will  be  described.  Both  emissions  data  and  zunbient 
^  data  are  included. 

Particulate  Matter — Particulates  in  air  vary  greatly  in  size  and 
chemical  composition,  as  well  as  in  ambient  concentration.  Even  be- 
fore industrialization,  there  was  a  substantial  a..d  variable  level  of 
airborne  particles  produced  by  wind  erosion,  forest  fires,  volcanoes, 
and  other  natural  phenomena.  These  emissions,  classified  "by  EPA 
ats  "uncontrollable,"  are,  of  course,  still  being  prod^jced.  Man  adds 
to  this  natural  background  level  by  bqming  fossil  fuels,  by  creating 
conditions  which  increase  wind  erosion,  and  by  producing  dusts, 
sprays,  and  various  chemical  emissions.  Most  particles  do  not  remain 
airborne  longer  than  a  few  days,  being  returned  to  earth  by  gravity, 
rain,  and  other  natuyal  phenomena. 

"Controllable"  nationwide  emissions  of  Total  Suspended  Particu- 

^  lates  (TSP)  have  reportedly  increased  approximately  15  percent  over 
the  past  three  decades  (Table  5) ,  although  some  of  this  increase  may 
be  attributable  to  refinements  in  the  inventory  procedures.  The  esti- 
mated fluctuations  in  natural,  or  "uncontrollable,"  emissions,  such  as 
forest  and  agricultural  fires,  have  been  of  greater  magnitude  than  re- 
ported increases.  In  several  major  categories,  controllable  TSP  emis- 
sions have  decreased  (or  slowed  their  increase)  over  this  period 

-  (Table  6) .  Techniques  to  control  particulate  emissions  have  included 
shifts  in  fuel  use  from  coal  to  oil  or  gas,  wider  use  6f  technologies  such 
as  filtering,  scrubbing,  and  electrostatic  precipitation  to  reduce  stack 
.emissions,  and  restrictions  on  open  burning  of  solid  waste. 
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Tabl*5  ^ 

Total  Suspended  Particulates:  Estimated  Total  Nationwide 
Emissions 

[In  mllllont  of  tons  y«ar] 


1940 

19B0 

19C0 

1970 

Controllablo 

19.2 

20.8 

21.0  . 

22.3 

Total  1- 

44.9 

33.2 

29.9 

25.B 

» Includes  sources  which  are  considered  "uncontrollable"  by  EPA's  definition. 
Tfiose  include  such  categories  as  forest,  structural,  and  agrlbuitural  fires.  Because 
the  year-tO'Voar  variability  in  "uncontrollabl©"  sources  can  be  great,  the  apparent 
downward  trend  in  estimated  total  emissions  should  be  vlewea  with  caution,  tsth 
mated  total  TSP  emissions  for  1969,  for  example,  were  35  mJUion  tons. 

Jfource:  EnvironmentarProtectlon  Agency,  The  Niitional  A/r  Monitoring  Program: 
Xfr  Quality  and  Emissionn  Tmnds  0-973^  Vol.  1,  pp.  l-6ff. 

During  the  1960's,  average  ambient  TSP  levels  in  urban  areas 
reportedly  declined  on  the  order  of  25  percent.  This  trend  is'  illus- 
trated by  Federal  NASN  data  on  average  annual  and  maximum  daily 
concentrations  (Fig^ire  12).  The  composite  TSP  average  for  urban 
NASN  stations  deci;jased  from  approximately  110  micrograms  per 
cubic  meter  in  I960  to  82  in  1972.  At  NADB  stations,  annual  average 
TSP  concentrations  also  exhibited  nationwide  declines  (Figure  13), 
although  most  levels  were  still  above  the  secondary  standard  in 
1973.  Some  of  the  fipparent  improvement  can  be  attributed  to  the 
siting  of  powerplants  and  other  industrial  point  sources  in  outlying 
areas,  away  from  the  center-city  location^  of  most  NASN  monitoring 
sites.  Individual  cities  ha^  e  exhibited  mixed  trends  in  the  past  few 
years,  as  indicated  by  the  ratio  of  annual  average  levels  to  EPA*s 
primary  ambient  standard,  as  shown  in  Table  7. 

Although  EPA's  primaify  and  secondary  standards  for  ambient 


Tabis  6 

Total  Suspended  Particulates:  Rdtes  of  Change  in  Esti*- 
mated  Weight  of  Total  Nationwide  Emissions  for  Selected 
Stationary  Source  Categories  ' 

[By  p«rc«nt  p«r  y«ar] 


1940-60 

1960-70 

Industrial  process 

1.5 

1.1 

Futfl  combustion 

,  -1.1 

-1.1 

Steam  electric  utilities 

4.1 

-1.8 

Source:  Environmental  Protection  Agency,  T/ie  National  Air  Monitoring  Program; 
Air  Quality  and  Emissions  Trends  (1973),  Vol.  I,  pp.  l-6ff. 
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Rflure  ^2 

Trends  in  Total  Suspended  Particulate  Concentrations,  1960 
Through  1972,  at  Natl6nal  Air" Sampling  Network  (NASN) 
Stations  v 
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ElBure  13  ^ 

Naticmal  and  Regional  Trends  in  Total  Suspended  PartiGull||ites, 
National  Aeromebic  Data  Bank  (NADB)  Stations,  1970*73 
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TSP  were  exceeded  at  most  NASN  stations  in  1971,  the  nationwide 
percentage  of  NASN  sites  at  which  ambient  TSP  standards  were 
exceeded  declined  during  the  past  decade  (Table  8).  Such  improve- 
ment has*  been  observed  at  a  number  of  NASN  locations  where  TSP 
readings  had  been  highest  in  the  1960*s.  In  1972,  for  example,  no 
violations  of  air  quality  standards  were  reported  in  12  of  the  Air 
Quality  Control  Regions  that  EPA  had  formerly  classified  as  TSP 
Priority  I  (most  severe)  and  Priority  II. 

Despite  this  improvement,  most  NASN  stations  continue  to  detect 
violations  of  ambient  TSP  standards  (Table  8  and  Figure  14) .  More- 
over, some  of  the  stations  at  which  the  lowest  TSP  levels  were  for- 
merly observed  have  exhibited  some  apparent  recent  degradation. 
Of  the  28  Air  Quality  Control  Regions  which  had^beert  classified  as 
TSP  Priority  III  (least  severe)  and  for  which  a^ailaole  1972  data  are 
sufficient  for  analysis,  &  regions  exceeded  the  primary  annual  stand- 
ard and  12  exceeded  the  primary  24-hour  standard.  Thus,  although 
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Tabl«7  % 


Total  Suspended  Particulates:  Ratio  of  Annual. Mean  to 
EPA  Primary  Standard'  in  Selected  Cities 


city 

19G7 

1968 

i969 

1970 

1971 

1972 

1973 

Los  Angelos 

1.22 

1.72 

1.24 

1.67 

1.77 

1.57 

8 1.60 

Denver 

1.24 

^1.42 

1.51 

1.C3 

1.57 

2.03 

12.61 

V/ashlngtoQ,  D.C. 

1.13 

1.14 

0.98 

>  1.01 

0.97 

l.ll' 

» 1.08 

Chicago 

N.A. 

1.49 

1.80 

1.49 

1.53 

1.30 

8  1.16 

Boston 

N.A. 

1.23 
N.A. 

^1.14 

a  1.07 

a  1.13 

1.07 

«0.79 

St.  Louly 
Cincinnati 

1.49 

2.48 

3  2.04 

1.17 

1.24 

« 1.28 

1.48 

1.32 

1,30 

1.34 

1.20 

1.16 

1 1.00 

PhllQdelfinia 

2.00 

.  1.49 

1.69 

1.80 

1.33 

1.03 

1.16 

Pittsburgh 

1.78 

2.15 

1.92 

1.69 

a  1.48 

1.80 

N.A. 

r4ow  York  City 

2.18 

N.A. 
» 

1.41 

1.64 

fl  1.41 

1.27 

a  1.53 

>  A  ratio  of  1.00  moons  that  tho  annual  average  ambient  concentration  was  ex- 
actly at  iho  le^el  of  the  primary  standard  (75  micrograms  per  cubic  meter,  annual 
averDge). 

a  These  readings  do  not  meet  EPA  criteria  for  otatistical  validity,  In  most  cases 
because  an  Insufficient  number  of  sample;s  have  been  reported  for  tho  year. 

Source:  Based  on  EPA  data  from  the  National  Air  Sampling  Networl^. 


Table  8 


NASN  Stations  Exceeding  Primary  and  Secondary  Annual 
Meah  and  24-Hour  Maximum  Standards  for  Suspended 
ParticMlate  Matter,  1960-71 


Year 

Num» 
ber  of 

oto* 

Stations 
exceeding 

primary 
annual  mean 
standard  * 

Stations  ^ 
exceeding  * 
Secondary^ 
annual  mean 
standar^ 

^  Stations 
exceeding 
primary 
24-hour 
maximum 
standard  a 

Stations 
exceeding 
secondary 

24-hour 
maximum 
standard  * 

tions 

Num- 
ber 

Per. 

Num- 

Per- 

Per* 

Num- 

Per* 

cont 

ber 

cent 

cent 

ber 

-cent 

1960 

74 

63 

85 

71 

<^ 

96 

43 

68 

92 

1961 

72 

55 

76 

63 

88 

30 

•  42 

63 

88 

1962 

74 

61 

82 

67 

91 

29 

39 

65 

88 

1963 

86 

66 

77 

SO 

93 

43 

50 

76 

88 

1964 

80 

67 

84 

74 

93 

41 ! 

51 

72 

'  90 

1965  ^ 

89 

72 

81 

83 

-  93 

35 

39 

72 

"81 

196§ 

77 

53 

68 

69 

90. 

33 

43 

70 

91 

1967 

90 

61 

70 

30 

89 

23 

26 

66 

73 

1968 

1?2 

76 

62 

104 

85 

37 

.  30 

99 

81 

1969^ 

165 

97 

59 

139 

84 

40 

24 

112 

68 

1970 

170 

115 

69 

153 

90 

43 

25 

128 

75 

1971 

130 

78 

62 

104 

80 

27 

21 

— i  i 

88 

68 

»  Primary  annual  moan  standard  =75  ^jg/mf. 
«  Secondary  annual  moan  standard ^^BO  fjg/m«, 
>  Primary  24-hour  maximum  Gtandard==260  ^ig/m*. 
«  Secondary  24-hour  maximum  otandard«150  ^jg/m'.  | 
Source:  Environmental  Proioction  Agency,  Tho  Nationaf  Air^onitorfna  Program: 
Air  Quaiityand  Emis&hns  Trends  (1973),  Vol.  1,  Table  4-5. 
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Figure  14 

Total  Suspended  Particulate  Levels,  1972 


it  appears  that  ambient  urbarl  TSP  levels  have  somewhat  improved 
nationwide,  especially  in  some  of  the  worst  areas,  there  also  are  signs 
of  degradation  in  regions  not  previously  assigned  a  high  priority  for 
TSP  enforcement. 

Even  in  cases  where  monftoring  data  indicate  substantial  improve- 
ment in  ambient  TSP,  it  is  important  to  recognize  that  at  the  present 
time,  neither  routine  TSP  monitoring  nor  ambient  standards  distin- 
guish betweTen  large  particles  and  fine  particulate  matter  (particles 
that  are  less  than  3  microns  in  diameter).  Fine  particulates  in 
air  are  produced  by  natural  processes,  stack  emissions,  automotive 
emissions,  and  secondary  atmospheric  reactions.  On  a  weight-for- 
weight  ba^s,  these  fine  particles  are  much  more  difficult  to  control, 
remain  airborne  longer,  reduce  visibility  more,  penetrate  the  respira- 
tory system  more  deeply  and  efficiently,  and  pose  a  greater  health 
hazard  than  larger  particles.  Fine*particulates  in  air  have  been  im- 
plicated as  preferential  adsorption  or  condensation  sites  for  toxic 
trace  elements.^"  In  addition^Jifedies  by  EPA*s  Community  Health 
and  Environmental  Surveillance  System  (CHESS)  have  suggested 
that  sulfates  associated  with  fine  particulates  are  more  highly  cor- 
related than  TSP  or  SO2  alone  with  adverse  effects  on  human 
health.^* 

Of  the  22.3  million  tons  of  TSP  emissions  estimated  to  have  been 
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produced  nationwide  in  1970  %  "controllable"  sources,  approxi- 
mately 4.  million  tons  were  estimated  to  consist  of  particles  smaller 
than  3  microns>  in  diameter.  Of  these,  an  estimated  1  million  tons 
were  composed  of  particles  smaller  than  1  micron.^-  These  esti- 
mates are  tentative,  since  data  from  actual  measurements  of  par- 
ticle size  distributions  are  scarce.  However,  most  present-day  stack 
control  devices  for  particulate  removal  are  more  efficient  in  removing 
large  particles  than  fine  particulates.^^  ^ 

'  Although  ambient  air  quality  standa;  Js,  monitoring,  and  emissions 
data  on  particulates  are  now  based  primarily  on  total  weight,  the 
importance  of  the  fine  particulate  fraction  is  being  increasingly  rpc^ 
og^ed.  In  future  development  of  improved  ambient  air  quality 
standards  and  monitoring  capabilities,  ^he  size  distribution  ana 
chemical  coipposition  of  particulates  will  need  to  receive  greater 
consideration. 

Sulfur  Oxides — Sulfur  oxides  aS^potentially  corrosiv^,  acrid  sub- 
stances emitted  primarily  during  the^ombustion  of  sulfur-containing 
fuels  such  as  coal  and  oil.  Between  19lDand  1970,  estimated  nation- 
wide emissions  of  sulfur  dioxide  (SOg)  increased  from  about  22  to  33 
million  tons  per  year  (Table  9).  Much  of  this  increase  v/as  due  to 
steam  electric  power  plants,  since  from  1940  to  1970,  annual  average 
increases  in  pov/er  plant  SOa  emissions  were  nearly  five  times  the  na- 
tional average  rate  for  all  sources  (Table  10) .  Since  1970,  nationwide 
increases  were  stemmed  £omewhat<jby  regulated  changes  in  the  types 
and  sulfur  content  of  fuels  used  by  pov/6r  plants,  factories,  and  other 
stationary  sources.  Installation  of-stack  controls  has  also  contributed 
to  reducing  SOa  emissions. 

In  spite  of  increased  nationv/ide  emissions,  ambient  SOa  levels  in 
urban  air  have  reportedly  declined  more  than  50  percent  since  the 
nud-1960's  according  to  composite  1964--72  data  on  average  annual 
and  maximum  daily  concentrations  at  32  urban  NASN  sites  (Figure  , 
15).  Overall  declines  were  reported  for  31  of  these  32  stations.  The* 
apparent  discrepancy  between  rising  emissions  and  decreasing  am- 
bient measurements  probably  reflects  in  part  the  siting  of  new  power 
plants  and  other  large  industrial  facilities  in  outlying  areas  away  from 

Tabl«9 

Sulfur  Dioxide:  Estimated  Total  Nationwide  Emlssions^ 


[In  mllllont  of  tons  p«r  y«arl 


1940 

1950 

1960 

1970 

Controllable 

22.2 

24.3 

22.6 

33,3 

Total 

22.8 

24.^  , 

23.2 

33.4 

Source:  Environmental  Protection  Agency,  Ths  Nation»l  Air  Monitoring  Program: 
Air  Quality  Mnd  Emissions  Trends  <1973j,  Tabto  1-5.  , 
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TabltlO 

Sulfur  Oxides:  Rates  of  Change  in  Estimated  Weight  of 
Total  Nationwide  Emissions  for  Selected  Stationary 
Source  Categories 


[By  p«rG«nt  p«r  y««r] 


1940-GO 

19G0-7O 

Industrial  procoss 
Fuol'  combustion 
Gteam  oicctric  utilitloo 

1.3 
0.2 

.  G.5 

3.0  ' 

4.2 

6.7 

972  aoV^S^  nn"SLHf^*  Protection  Agoncy.  Monitonng  and  Air  Quality  Trends  Report, 


center-c'ty  NASN  monitoring  sites,  as  well  as  the  increased  use  of 
natural  gas  and  fuel  oil  rather  than  coal  by  small  urban  stationary 

sources. 

However,  evidence  fi^m  r>iher  monitoring  programs  supports  the 
anibi(  nt  improvements  indicated  by  NASN  data.  Ambient  SO2  levels 
also  declined  at  most  NAUB  stations  (Figure  16).  The  percentage 
of  NASN  monitoring  sites  nationwide  at  which  ambient  SO2  stand- 
ards werd  exceeded  has  shown  progressive  reductions  since  the  mid- 
1960's  (Table  11).  For  10  selected  cities,  such  improvements  also  are 
evidenced  by  yearly  trends  in  the  ratio  of  annual  average  SO^  levels 
to  EPA\s  primary  standard  (Table  12).  Nationwide,  out  of  162  Air 
Quality  Control  Regions  for  which  data  were  sufficient  for  analysis, 
19  reported  violation  of  some  primary  standard  in  1972,  and  7  re- 
gions exceeded  the  secondary  3-hour  ambient  standard  (Figure  17). 
As  was  noted  for  particulate  matter,  many  of  the  monitoring  stations 
which  formeriy  reported  the  highest  SO3  levels  have  showTi  the  great- 
est improvement. 

However,  the  full  impacts  of  recent  variances  and  fuel-use  shifts 
on  these  improvements  have  not  yet  been  determined.  In  addition, 
present  information  indicates  that  it  may  be  necessary  id  focus  more 
on  sulfates  than  on  SO2  in  the  monitpiitng  and  assessment  of  ambient 
air  quality.  Sulfates  (sulfuric  arid  hr  metallic  salt  compounds)  are 
formed  from  ihe  oxidation  of  sulfur  in  fuels  and  from  atmospheric 
reactions  which  i  onvert  SOa  or  SO3  to  sulfates.  Although  ambient 
standards  and  ironitoring  have  mostly  been  directed  at  SO2,  studies 
by  EP.^'s  Community  Health  and  Environmental  Surveillance  System 
have  suggested  that  human  respiratory  diseases  ar^  more  closely 
associated  with  sulfates  than  with  SO^,'^*  and  that  sulfates  may  in 
many  rases  be  an  order  of  magnitude  more  toxic  than  SO2.  Although 
sulfate  toxicity  needs  considerable  further  investigation,  such 
studies  have  suggested  that  adverse  cflfects  on  human  health^ay  be 
associated  with  exposure  to  ambient  sulfate  concentrations  in  excess 
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Figure  IS 


Trends  in  Sulfur  Dioxide  Concentrations,  1964-72, 
National  Aii^Sampiing  Network  (NASN)  Stations 
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Figure  16 

National  and  Regional  Trends  in  Sulfur  Dioxide. 

National  Aerometric  Data  Bank  (NADB)  Stations,  1970-73 
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of  8  micrograms  per  meter  for  24  hours.^^  At  present,  9  non-urban 
NASN  stations,  primarily  located  in  the  East,  report  annual  average 
sulfate  concentrations  in  excess  of  this  level. 

Sulfates  in  air  are  often  associatecl  with  fine  particulate  matter. 
Although  some  nrevious JItudies  had  repdrted  that  ambient  sulfate 
concentrations  coft^^atp^ell  with  both  SO3  and  TSP  levels  in  aif, 
recent  EPA  studies  ot  53  NASN  stations  for  1964--70  have  indicated 
a  la(  k  of  such  correlations.  Sulfates,  for  example,  were  not  observed 
to  have  declined  since  1964,  as  have  SO2  and  TSP.  In  addition, 
short-term  fluctuations  in  ambient  SO2  do  not  appear  to  be  matched 
by  similar  variations  in  ambient  sulfate  corurentrations. 

Major  Transportation  Pollutants — The  printipal  air  pollutants 
produced  by  the  automobile  and  other  forms  of  transportation  are 
carbon  monopiide  (CO),  hydrocarbons  (HC),  and  oxides  of  nitro- 
gen (NO,) .  Koth  CO^and  HC  are  emitted  as  the  result  of  incompkre 
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figuie  17 

Sulfur  UoMde  levels,  1972 


FTl     data  reported  for  1972 
A  Standard,  (annua).  24  hour, 
or  3  hour)  oxcccdcd  at  ono  or  moro  stations 
I    I  All  reported  data  are  bclo'jv,  standards 


Source    EPA,  Monitoring  »nd  Air  Quality  Trends  Report.  1972  \  \ 973),  F igurc  3  -  3. 


Tablall 

NASN  Stations  Exceeding  Primary  and  Secondary  Annual 
Mean  and  24-Houi^  Maximum  Standards  for^Sylfur 
Dioxide,  1964r-71 


Year 

Num- 
ber of 
sta- 
tions 

Stations 
excei^dlng 

primary 
annual  mean 
standard  ^ 

Stations  ' 
exceeding 
secondary 
annual  mean 
standard  ^ 

Stations 
exceeding 
primary 
24-hour 
maximum 
standard  * 

%  Stations 
exceeding 
secgndary 
24-hour 
maximum 
standard  < 

Num- 
ber 

Per- 
cent 

Num- ' 
ber 

Per- 
cent 

Num- 
bers 

Per- 
cent 

Num- 
ber 

Per- 
cent 

1964 

18 

*6 

33 

8 

44 

2 

11 

5 

28 

1965 

17 

6 

35 

7 

41 

0 

0 

2 

12 

1966 

15 

5 

33 

9 

'  60 

2 

13 

5 

33 

1967 

29 

6 

21 

7 

24 

4 

13 

6 

20 

1968 

74 

10 

14 

18 

24 

4 

5 

15 

f969 

88 

6 

7 

15 

17 

3 

3 

10 

1970 

86 

3 

3 

8 

9 

1 

1 

3 

3 

1971 

54 

0 

0 

1 

-2 

0 

0 

1 

2 

^  Primary  annual  mean  standard»80  iig/mi. 
s  Secondary  annual  mean  standard » 60  ug/ms. 
s  Primary  24-hour  maximum  standard ^agB  Mg/m*. 

<  Secondary  24-hour  maximum  guidec>260  Mg/m*.         ,  4 

Source:  Environmental  Protection  Agency,  T/i*  National  Air  Monitoring  Program: 
Air  Quailtyand  Emissions  Trends  (X9735,  Vol.  1,  Table  4-10- 
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Tibl«12  ' 

Sulfur  Dioxide:  Ratio  of  Annual  Mean  to  EPA  Priifidry 
Standard  in  Selected  Cttres  ^ '  r 


Xlty 

1967 

1968 

1969  ^ 

1970 

1971 

1972 

1973 

Log  AnoolQo 

.  NA 

NA 

NA 

a  0.14 

0.26 

t 

'  0.30 

»0.23 

Denver 

NA 

f  NA 
•  NA 

0.22 

.0.17 

0.10 

0.09 

3  0.18 

.Washington,  Q.C. 

NA. 

/36 

8  0.34 

8  0.26 

0.50 

8  0.32 

Chicago 

NA 

2.18 

^2.30 

1.50 

0.91 

0.59 

8  0.33 

Boston 

»0,23 

0.65 

0.80 

a  0.59 

8  0.22 

0.15 

3  0.37 

St.  Louis 

1.04 

1.14 

0.91 

a  0.72 

0.12 

0.24 

8  0.51 

Cincinnati  * 

NA 

0.3:6 

0.33 

0.14 

0.21 

0.29 

8  0.21 

Philadelphia  . 

*  NA 

0.87 

1.06 

0.46 

0.56 

>0.57 

Pittsburgh 

0.89 

0.94 

0.95 

0.72 

0.62 

0.79 

8  0.27 

New  York  City 

4.35 

a  3.03  . 

3  1.69 

8  0.21 

3  0.87 

0.60 

8  0.45 

NA— 'Not  available. 

1  A  ratio  of  1.00  means  that  the  annual  average  annbient  concentration  was  exactly 
at  the  level  of  the  prilnary  standard  (80  nnicrogranns  per  cubic  meter,  annual 
average). 

8  These  readings  dQ  not  meet  EPA  criteria  for  statistical  validity,  in  most  cases 
because  an  insufficient  number  of  samples  have  been  reported  for  the  year. 

Source:  Based  on  EPA  data  from  the  National  Air  Sampling  Network. 

combustion  of  fuel.  CO  is  a  colorless,  odorless,  potentially  lethal  gas 
that  combines  with  human  hemoglobin  and  inhibits  the  blood's  abil-  * 
ity  to  carry  oxygen.  Hydrocarbons  are  unbumed  Constituents  of  fuel. 
Although  not  nbrmally  toxic  at  ambient  levels,  HC  can  contribute 
to  the  formation  of  ,  smog.  Emissions  ol  NO^  occur  primarily  when  the 
high  temperatures  of  combustion  cause  normally  inactive  atmospheric 
nitrogen  to  combine  with  oxygen.  'N/Ox  can  react  with  HC  to  form 
ozone  and  other  photochemical  oxidants  in  smog.  Photochemical 
oxidant  levels  in  excess  of  the  primary  ambient  standard  (160  micro- 
grams per  cubic  meter)  for  1  hour  can  cause  irritation  of  human  eyes, 
impaired  respiratory  function  in  persons  with  bronchitis  or  emphy- 
sema, and  increased  susceptibility  to  respiratory  diseases  in  experi- 
mentaLanimals.^*'  >  * 

During  the  past  several  years,  emission  controls  on  new  vehicles 
have  resulted  in  progressive  reductions  in  average  emissions  of  CO 
and  HC  per  vehfcle  mile  lishle  13).  Thus  far,«significant  reductions 
in  average  NOx  emissions  have  not  been  achieved,  largely  because 
attempts  to  reduce  CO  and  HC  in  conventional  automotive  systems 
can  actually  increase  emissions  of  NO^.  Because  of  the  increasing 
number  of  automobiles  in  use,  total  nationwide  motor  vehicle  emis- 
sions have  increased  over  the  past  3  decades,  although  the  rate  of 
increase  in  CC^-tod  HC  began  to  slow  somewhat  in  the  1960's 
(Me  14).,     ^  -  '  7 

Man's  atmospheric  emissions  of  CO,  produced  primarily  by  com- 
bustion of  fossil  fuels  in  motor  vehicles  atid  stationary  sources,  appear 
to  be  an  order  of  magnitude  or  so  less  than  the  CO  produced  by  the 
earth's  natural  soufces,  which  include  photosynthesis,  the  d^composi- 
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Tibl«13  ' 

Average  Nationwide  Emfssions  per  Vehicle  Mile  Traveled 

[In  grams  ptr  mils] 


Y 

1965 

1970 

1971 

1972 

1973* 

Carbon  monoxido 

89 

78 

74 

68 

62 

Hydrocarbons  (oxhaust) 

9.2 

7.8 

7.2 

6.6 

6.1 

Hydrocarbons  (crankca&o  and  evaporation) 

5.3 

3;9 

3.5 

2.9 

2.4 

Nitrogen  oxides  >  , 

4.8 

5.3 

5.4 

5.4 

5.4 

Source:  Environmental  Protection  Agency.  Monitoring  and.  Air  Quality  Trends 
R9pon,  1972  (1973),  Table  4-13. 


tion  of  organic  matter,  the  atmospheric  oxidation  of  methane,  forest . 
fires,  and  other  processes.^^  However,  these  natural  sources  of  CO  do 
not  normally  produce  local  concentrations*  that  are  hazardous  to 
human  health.  CO  is  the  major  gaseous  air  pollutant  produced  by 
man  on  the  basis  of  weight,  and  motor  vehicle  emissions  of  CO  are 
known  to  present  serious  health  hazards  in  are^is  of  heavy  urban 
traffic. 

Nationwide,  total  estimated  controllable  emissions  of  CO  more 
than  doubled  between  1940  and  1970  (Table  15).  The  average 
yearly  increase  in  CO  from  motor  vehicles  had  been  about  4  per- 
cent, although  progressively  improving  auto  emissions  controls 
since  1968  have  more  recently  reduced  this  rate  of  increase. 

In  spite  of  the  nationwide  increases  in  emisions,  a  recent  EPA 
study  of  five  cities  has  reported  that  average  ambient  carbon  monox- 
ide levels  generally  declined  between  1962  and  1971  (Figure  18).  It 
should  be  noted  that  this  study  was  based  on  Continuous  Air  Moni- 
toring Program  (CAMP)  data,  and  hence  measurements  were  limited 
to  one  site  per  city.  Moreover,  ambient  urban  CO  levels  fluctuate 
considerably  with  the  time  of  day,  local  traffic  conditions,  and  season. 
In  addition,  CAMP  sampling  procedures  for  CO  were  altered  in 
1969-70,  so  caution  is  necessary  in  comparing  data  obtained  before 
and  after  those  years.  *» 
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Tabl«  14 

Rates  of  Change  in  Estimated  Weight  of  Total  Nationwide 
Emissijons  for  Road  Vehicles 

N  [By  p«>c«Rt  par  yaar] 


194(«0 

1960-70 

Carbon  ijionoxido 

4.3 

3.4 

IHydroddrbons 

4^3 

1.0 

NJtroden  oxides  * 

1.9 

4.6 

Source:  Envlronmenbil  Protection  Aoency,  Monitoring  and  Air  Quality  Trends 
Report.  1972  (1973),  pp.  4-29  ff. 
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Tabl^lS 

Carbon  Monoxide:  Estimated  Total  Nationwide  Emissions 


[in  millions  of  tons  psr  ysar] 


1940 

1960^ 

Controllablo 

42.5 

63.2 

79.3 

96.0 

Total 

n  > 

72.5 

82.9 

98.6 

100.7 

SgurcQ:  Environmental  Protection  Agency,  The  National  Air  Monitoring  Progfrnm: 
Air  Quality  and!  Emissions  Trends  (1973).  Vol.  1.  Table  1-5. 


Although  declines  have  been  reported  in  CO  annual  averages  and 
8^hour  primary  staQ^dard  violations  in  some  cities  in  recent  yeai^, 
trends  have  been  nuKed  nationwide,  and  some  uifean  areas  have 
sho\yn  recent  increases.  Pfeliminary  1973<^AMP  data  for  Chicago,- 
for  example,  show  a  higher  jncidence  of  8-hour  CO  primary  stand- 
ard  violations  than  had  been  observed  in  1971.°^  In  1972,  42  Air 
Quality  Control  Regions  reported  violations  of  the  8-hour  primary 
standard  nationwide.  Significantly,  21  of  these  42  regions  had  previ- 
ously been  classified  by  EPA  as  Priority  III  (least  severe)  for  carbon 
monoxide.  CO,  of  course,  is  generally/considered  to  be  a  localizecl 
pollutant,  and  reported  violations  of  CO  standards  for  a  region  can  be 
caused  by  conditions  at  one  monitoring  site. 

Between  1940  anc^  1970,  total  nationwide  controllable  emissions  of 
hydrocarbons  roughly  doubled  (Table  16) .  These  HC  emissions  were 
produced  not  only  by  motor  vehicles,  but  also  by  refineries,  petroleum 
storage  And  processing  facilities,  solvent  vapors,  and  other  sources. 
The  rate  of  increase  for  motor  vehicle  HC  emissions  alone  was 
higher — about  3.3  percent  per  year  over  this  period.  Since 'the  late 
1960's,  however,  reduced  emissions  per  vehicle  resulting  from  controls 
^on  new  vehicles  Jiave  brought  the  annual  rate  of  increase  of  automo- 
bile HC  emissions  to  below  the  nationwide  average  for  all  sources. 

Available  ambient  air  quality  data  regarding  HC,  NOx,  and  total 
oxidants  are  less  satisfactory  for  chara'-.terizing  nationwide  trends 
than  the  data  on  other  major  pollutants.  Moreover,  there  is  con- 
siderable uncertainty  regarding  ambient  levels  and  trends  for  NO,,  v 
Although  an  EPA  study  of  CAMP  data  for  5  cities  had  reported  slight 
increases  in  ambient  NO,  for  1962-71,  the  data  were  obtained  by  the 
Jacobs-Hochheiser  method  of  NO,  analysis,  which  has  been  shown  to 
overestimate  ambient  NO,  levels  at  low  concentrations.  Thus,  these 
NOx  data  must  be  viewed  with  caution. 

An  experimental  NASN  program  for  measuring  NO*  by  a  modifica- 
tion of  the  Jacobs-Hochheiser  method  was  begun  in  1972,  It  will 
probably  be  several  years  before  this  new  program  can  provide  useful 
trend  analyses.  In  the  meantime,  EPA  has  suspended  all  Air  Quality 
Control  Region  priority  classifications  for  NO,. 
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Trends  in  Cartwn  Monoxide  Concentrations,  1961*72, 
Continuous  Air  Monitoring  l*rogram  (CAMP)  Cities 
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Considerable  data  are  available  on  trends  in  NOi  emissions,  how-  ) 
ever.  Over  the  past  .3  decades,  total  nationwide  emissions  are  esti- 
mated to  have  quadrupled  (Table  17) .  During  this  period,  emissions  • 
from  motor  vehicles  J^ave  increased  at  a  steady  rate  of  4.6  to  4.9 
percent  per  year.  Emissions  from  stationary  sources,  however,  have 
contributed  progressively  increasing  proportions  {T{ible  10).  Total 
NOa  emissions  from  power  plants  have  increased  at  an  annual  rate 
of  6.9  to  7  A  percent. 


TMm  16 

Hydrocarbonts:  Estimated  Total  Nationwide  Emissions 

Ein  millions  of  tons  ptr  yoar] 


1940  • 

1950 

1960 

1970 

Controlloblo 

10.1 

15.G 

18.8 

•  22.5 

Total 

'l6.6 

21.8 

25.8^ 

27.3 

Sources  Environmental  Protection  Agency,  Tfto  National  Air  Monitoring  Program: 
Air  Quaiityond  Emissions  Trends  (1973),  Vol.  ^Table  1-5. 


Nitrogen  Oxides:  Estimated  Total  nationwide  Emissions 

[In  millions  of  tons  por  yoar] 


4 

1940 

1950  • 

1960 

1970 

Controlloblo 

5.5 

8.2 

10.9 

22.0 

Total 

6.5 

8.8 

11.4 

22.1 

0 

Source:  EnvlronmentokProtectlon  Aaoncy.  Ttie  Nationai  Air  Monitoring  Program:  Air 
Qdafity  and  ^missigns  Trends  (1973),  Vol.  1.  Taflo  1-5. 


Nitrogen  Oxides:  Rates  ol  cWnge  in  Estimated  Weight  of 
Total  Nationwide^  En\issians  for  Selected  Source  Categories 

*'  [By  porcontporyoar] 


1940-60 

1960-70 

Roacf  vehicles 

Fuel  combustion  (stationary  sources) 
Steam  oloctricyrftilltJoo 

4.9 
2.0 
6.9 

4.6 
7.3 
7.4 

Source:  Environmental  Protection  Xgoncy.  Tiie  Nationai  Air  Monitoring  Program: 
Air  Quaiity  and  Emissions  Trends  (1 973),  Vol.  I,  p»  1-12. 
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Impacts  of  the  Energy  Shortages  ,  ^ 

The  reduced  use  of  motor  vehicles  is  reported  to  have  had  positive 
effects  on  air  quality  in  come  cities.  Although  the  available  evidence 
doea  not  yet  enablfe  confident  conclusions  to  be  drawn, 'preliminary 
reports  from  New  York.  City  arid  Portland,  Oregon,  suggest  that 
ambient  carbon  monojiide  (CO)  levels  in  the  center  city  were  reduced 
during  the  most  severe  months  (winter,  of  the  recent 

gasoline  shortages.  At  some  Manhattan  traffiq  intersections,  ambient 
CO  was  report^^d  to  be  10  to  30  percent  below  levels  of  the  previous 
winter.^^  These  reductions  were  mostly  observed  at  non-rush-hour 
times  and  at  intersections  where  use  of  private  vehicles  predominates. 
No  significant  changes  in  CO  levels  were  observed  during  peak  rush- 
t  hour  traffic  or  on  streets  heavily  used  by  taxis,  buses,  and  trucks, 

\vhich  v/ere  apparently  less  affected  by  the  gasoline  shortage  than  the 
disci3Btioifiary  use  of  private  vehicles. 

Significant  .reductions  in  CO  levels  last  winter  also  were  reported 
for  downtown  Portland,  Oregon.*^  In  comparison  with  the  previous 
two  v/inters,  ambient  CO  values  for  Portland  were  lower  by  10  to  25' 
percent.  During  the  same  period,  average  daily  traffic  was  about  10 
percent  below  normal,  gasoline  sales  were  estimated  at  20  percen^ 
below  normal,  and  public  transit  usage  was  apprpximately  20  per-" 
y       cent  above  normal. 
f  Although  these  reports  of  reduced  levels  of  ambient  CO  in  urban 

areas  probably  reflect  in  part  the  influences  of  improved  automotive 
emissions  controls  and  varying  meteorological  conditions,  the  CO 
reduction  appears  to  be  substantially  greater  than  any  which  could 
be  attributed  solely  to  these  influences."  Gasoline  shortages  appear  to 
have  been  a  major  factor  in  the  observed  reductions.  If  these  pre- 
liminary analyses  are  supported  by  evidence  from  other  cities,  then 
one  effect*  of  the  recent  gasoline  shortages  will  be  to  remforce  the 
concept  that  transportation  plans  for  reducing  use  of  private  vehicles 
in  urban  areas  can  be  of  great  help  in  achieving  ambient  air  quality 
standards.  o 

The  use  of  fuels  with  higher  sulfur  content  appears  to  have  had 
some  undesirable  impacts  on  air  quality.  Chapter  2  describea  the  is- 
suance of  variances  to  increase  the  permissible  sulfur  coritent  of  fuels 
^  used  by  stationary  sources.  Complete  analyses  of  the  impacts  of  these 
variances  on  ambient  air  quality  are  not  yet  available.  However, 
Philadelphia  has  reported  that  a  marked  upward  trend  in  ambient 
*^  sulfur  dioxide  (SOo)  occurred  soon  after  a  number  of  fuel,  sulfur 
variances  were  granted  in  the  winter  of  1973-74  (Figure  19).  This 
upward  trend  Is  based  on  a  preliminary  analysis  which  employed  12- 
month  moving  averages  *^  of  October-through-April  data  from  both 
city  and  Federal  monitoring  sites  in  downtown  and  residential  areas 
of  the  city.  Although  meteorological  influences  have  not  yet  been 
analyzed,  it  is  noteworthy  that  during  similar  months  of  the  previous 
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year,  a  downward  trend  had  formerly  beeu^bcerved  (see  Figure  IQ), 
following  implementation  in  late /  1 972  of ''a  city  regulation  that  had 
limited  the  maximum  permissijble  sulfur  content  in  fuel  to  0.5 
percent*^ 

In  another  stoidy,  EPA  is  exaniining  the  impact  of  fuel  sulfur  vari- 
ances on  ambient  SO2  levels  measured  at  21  air  monitoring  sites  in 
the  New  York  Qity-northem  New  Jersey  area.^^  Comparisons  of  the 
winter  of  1973-74  with  that  of  the  previous  year  suggest  that  am- 
bient SOo  increased  at  most  of  the  monitoring  sites  near  large  station- 
ary sources  that  had  received  variances.  Increased  SOa  levels  were 
not  observed  at  sites  that  are  influenced  mostly  by  residential  space 
•heating  emissibns,  thus  possibly  reflecting  the  effects  of  energy 
conservation. 

The  data  analyzed  thus  far  are  not  sufficient  to  permit  confident 
general  conclusions  to  he  drawn  about  the  nationwide  air  quality 
impacts  of  the  gasoline  shortages,  fuel  sulfur  variances,  conversions 
from  oil  to  coal,  or  other  effects  of  the  Nation's  energy  shortages  of 
1973-74.  During  the  coming  year,  however,  a  more  .precise  picture 
of  the  air  quality  impacts  of  the  energy  shortages  should  become 
available. 

RflUre  19  s  ^  . 

Philadeiphia:  Fuel  Sulfur  Content  Vs.  Ambient  Sulfur  Dioxide 
tl2-Mqnth  Moving  Averages) 
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Limitation  of  Knowledge  and  Methods  \  ' 

The  important  f^aps  iij,  our  knowledge  about  air  quality't#olve 

both  thi»  methods  by  which  we  measure  it  and  also  the  infonm^tion 
base  on  which  we  rely  to  ret  protective  standards.  One  of  thc  most 
important  (onsiderationfi  in  the  interpretation  of  ambient  air  (jliality 
trf*nds  ih  that  rnoit  nieasur(*rnentfi  do  not  by  themselves  reveaj  the 
influence  of  meteorolopjical  factors.  Since  m(wt  monitoring  is  von- 
ducted  at  a  limited  number  of  fiml  locations,  our  interpretations  of 
the  data  must  be  undertaken  with  an  appreciation  of  the  complex 
dynamics  of.  the  atmospheric  systems  hv'mfr  measured. 

The  transport  and  dispersion  of  man's  air  pollutant  emissions  are 
determined  by  factors  such  as  wind  speed  and  direction,  atmospheric 

'  turbulence,  and  rainfall.  Some  pollutants  undergo  chemical  reactions 
in  thf'*atmosphere,  fonning  secondary-  pollutant  compounds  under  the 
influence  of  sunlight,  temperature,  humidity,  and  other  f^ictors.  In 
addition  to  influences  of  major  Aveather  systems,  complications  are 
introduced  by  the  structure  of  urban  areas.  Cities  influence  their  own 
climate.  Local  atntfcspheric  conditions  are  affected  by  buildings 
and  other  struc  tures  arranged  in  various  heights  and  patterns,  the 
properties  of  materials  used  in  their  construction,  and  the  paved  areas 
surroimding  them.  Tliere  also  are  regional  similarities  and  differences 
in  meteorological  patterns.  These  include  factorg^i^t  importantly  in- 

,  fluence  the  behavior  of  air  pollutants,  such  as  the  frequency  of  low- 
leveU  stable  air  inversions,  the  daily  patterns  of  vertical  air  mixing, 
and  the^ncidence  of  light  winds. 

These  factors,  which  can  vary  regionally  and  Really,  seasonally 
and  daily,  affect  the  dispersal  and  reactivity  of  emitw^d  air  pollutants 
and  thus  affect  the  air  quality  measurements  rnadeNat  individual 
monitoring  sites.  It  is  therefore  extremely  difficult  to  assess  the  ef- 
fects of  pollution  control  strategies,  and  the  interpretation  of  air 
quality  jrends  must  be  made  cautiously  in  this  context.  At  the  same 
time,  our  monitoring  methods  and  plans  must  be  continuously  evalu- 
ated and  improved  in  order  to  provide  the  information  needed  for 
control  strategy  decisions.  Moreover,  the  need  for  improvements  is 

*  not  limited  to  the  major  pollutants  (TSP,  SO,.  CO,  HC,  NO,,  OJ , 
toward  which  most  monitoring  is  presendy  addressed.  As 'discussed 
earlier,  we  need  to  improve  our  abilities  to  characterize  ambient  sul- 
fates and  other  chetnjeals  asso(  iated  with  fine  particulate  matter,  in- 
cluding toxic  substances  such  as  lead,  zinc,  mercury,  cadmium,  and 
organic  carcinogens. 

.Also  needed  are  improvements  in  the  knowledge  base  by  which 
protective  standards  are  developed.  Although  the  present  national 
ambient  air  quality  standards  are  based  on  the  results  of  a  con- 
siderable amount  of  research,  these  standards  have  necessarily  relied 
upon  a  number  of  assumptions  and  educated  conjectures.  In  establish- 
ing primary  air  quality  standards  for  the  protection  of  human  health, 
much  information  has  been  available  about  the  health  effects  of 
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cKpofAire  to  undesirable  levels  of  partictSlate  matter,  sulfur  oxides, 
carbon  monrojdde,  nitrogen  oxiden,  photochemical  oxidants,  and  other 
pollutants.*^  Exposure  to  high  enough  levels  of  these  pollutants  for 
sufficient  time  has  been  experimentally  or  statistically  associated  with 
discomfort  and  irritation  of  the  eyes  and  respiratory  tract;  reduced 
capacity  for  plhysical  activity;  inif)aire(l  respiratorv*,  cardiac,  and 
mental  function ;  aggravation  of  the  symptoms  fff  cardiac  disease,  and  . 
of  asthma,- bronchitis^  and  other  respiratory-  illnesses;  increased  in- 
cidence of  such  illnesses;  and  many  other  effects,  including  increased 
mortahties,  especially  of  infants,  the  elderly,  and  the  seriously  ill. 

At  the  same  time,  the  presently  available  data  on  such  health  ef-  ^ 
fects  involve  many  uncertainties.  For  the  most  part,  these  da'ta  da  not^ 
enable  the  accurate  identification  of  pollutant  levels  which  constitute 
.  the  "lower  limits"  for  producing  such  effects/  Rather, -^ost  such 
levels  have  necessarily  been  estimated,  often  someivhat  crudely,  and 
possibilities  exist  that  some  present  ambient  stdndards  may  be  set 
too  high.  Secondary  effects,  including  damage  to  property  and  vege- 
tation, are  even  less  well  understood. 

Additional  information  is  seriously  needed  on  the  synergistic  rela- 
tionships  of  SO^  with  oxidants,  particulate  mpttfr  with  SO,,  and 
other  corAbinations.  The^health  effects  of  sulfates  and  fine  partic- 
ulates also  need  further  study.  Many  questions  regarding  concentra- 
tion vs.  duration  of  exposure  remain  largely  unanswerable  at  present. 
There  also  is  a  need  for  additional  basic  information  on  the  adverse 
impacts  of  sulfur  oxides  and  other  air  pollutants  upon  vegetation, 
V  soil  nutrients,  and  aquatic  ecosystems,  including  both  long-term  eco- 
logical impacts  and  effects  on  agricultural  and  forest  production 
capacity.  ^  ^ 

The  limitations  on  our  knowledge  about  the  effects  of  air  pollution, 
as  well  as  other  difficulties  in  obtaining  accurate,  representative  meas- 
urements of  ambient  air  quality  and  emissions,  affect  not  only  the 
confidence  with  which  protective  ambient  air  quality  standards  are 
designated,  but  also  our  abilities  to  interpret  the  significance  of  trends 
observed.  Although  we  have  evidence  that  some  air  quality  improve- 
ments have  occurred  in  recent  years,  there  also  is  an  understandable 
and  appropriate  tendency  to  stress  new  problems  and  areas  of  uncer- 
tainty as  they  are  recognized  and  investigated.  At  the  same  time,  the  i 
fact  should  not  thereby  be  obscured  that  the  considerable  efforts  and 
resources  that  have  been  devoted  to  air  pollution  control  in  recent 
years  have  achieved  some  improvements  in  our  Nation's  air  quality^ 
especially  in  comparison  with  what  might  have  occurred  in  fhe 
absence  of  such  controls. 


Water  Quality 

^  The  assessment  of  nationwide  trends  in  water  quality  is  even 
more  difficult  than  measuring  air  quality  trends.  The  Nation's  waters 
are  diverse,  ranging  from  small  streams  and  ponds  to  major  rivers, 
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tiie  Great  Lakes,  estuaries;  and  c  oastal  waters.  They  serve  a  variety 
of  uses,  includimr  domestic  and  industrial  wateV  supply,  irrigation, 
transportation,  wildlife  habitat^  and  recreation.  The  air,  by  conU-aot, 
b  relatively  ui^iform  in  composition  across  the  Nation.  AltMigh  air 
pollution  can  damage  vegetation^  soils,  materials,  and  natv|rar  eco3>'3-» 
tems,  the  air  obviously  has  one  principal  human  use.  /Moreover, 
the  number  of  polluianis  which  aie  known  to  affect  water  quality 
significantly -is  greater  than  the  number  of  major  air  pollutants.^ 

Water  Monitoring  : 

The  1972  Amenirnents  to  the  W2*ter  Pollution  Cojitrol  Act  have 
required  compfehenm'e  redirections  in  the. monitoring  of  the  Nation's 
water  quality.  In  JBpuary  1974,  for  enample,  KPA  began  imple- 
mentation  of  the  National  Water  Quality  Su^eillance  System,  de- 
signed to  provide  long-term  base  information  on  trends  in  water 
quality.  ^  , 

The  system  consists  of  60  pairs  of  stations  and  30  single,  stations 
sited  on  various  U.S.  waterways.  These  paired  stations  will  be  located  ^ 
upstream  and  downstream  of  areas  of  special  ihterest,  such  as  cities 
or  agricultural  regions,  in  order  to  monitor  chatiges  in  water  quality 
due  to  contributions  of  both  point  and  non-p|)int  sources.  Physical 
and  chemical  parameters,  including  pesticidesj  and  metals,  will  be 
measured  at  these  paired  stations.  Biological  ahd  sediment  analyses 
may  also  be  included.  Within  a  few  years,  this  system  should  provide  a 
record  of  fluctuations  in  water  quality  that  is  potentially  indicative  of 
national  trends. 

The  U.S.  Geological  Survey  (USGS)  has  ^.also  established  the 
National  Stream  Quality  Accounting  Networl|j  a  nationwide  array 


Effective  water  quality  protection  depends  upon  adequate  monitoring  data 
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of  otationo  for  continuouo  campHnf^  and  periodic  asseGGinent  of  U.S. 

stream  quality/  As  of  early  1974,  approximately  100  monitoring 
.  stations  were  included  in  this  network,  about  half  of  which  are  also 
/  part  of  EP.Vs  National  Wate^r  Quality  Surveillance  System.  Approjd- 

mately  525  stations  have  been  scheduled  by  USGS  for  inclusion  in 
.    the  netw'orli  by  1976.  ^e  preliminary  findinj^s  of  the  first  attempt  at  a 

nationwide  water  cjuiliy  assessment  usin^  the  USGS  network  were 

summarized  in  CEO's  1973  Annual  Report.  The  Geological  Survey 

is  presently  completing  this  j^ssessment. 


Water  Quality  Analysis  (^^^y/  ^ 

Recently,  EPA  completed  its  1974  National  Water  Quality  Inven- 
tory Report  to  Congress.^^  This  study  was  the  first  attempt  of  its  kind 
at  a  systematic  nationwide  inventory.  Although,  the  methodology 
required  certain  assumptions,  the  study  resulted  in  an  interesting 
overview  of  water  quality  trends  from  ia63  to  1972. 

The  study  analyzed  trends  in  water  quality  for  the  Nation's  10 
longest  rivers,  the  iO  ri^t^f^^hi^highest  average  rates  of  flow,  and 
thf»  waterivays  on  which  the  Nihi^n's  10  largest  urban  areas  are 
located.  Becaticc?  these  categories  ovplap  in  part,  the  total  number  of 
waterways  studied  \vas  22  (Fig\ire|20).  These  22  waterways  drain 


Figure  20 

Major  Waterways  Studied  by  EPA 


'Scurco    EPA,  tjjunnJl  Wcitcr  OuJfitv  /nvzntofir   Report  to  CcnZJCzz  (10741 
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appro^iiinately  70  percent  of  the  Nation'c  total  land  area,  where 
about  I^f)  million  people  live.  (Table  19.) 

Thfe'pbjective  of  the  atudy  was  to  intef^at^  and  interpret  more  than 
1.2  Kjiriion  analytical  sampleo  ref^arding  88  different  pollution  param- 
eter obtained  by  EPA,  US(;S,  the  states,  and  others,  at  1,300 
separate  monitorinf:^  stations  between  1963  and  1972.  In  order  to  do 
this,  EPA  adopted  the  following  methodolof^y.  Finit,  }>ecauDe  of  the 
1.  terigth  of  come  of  the  rivers  studied,  the  22  waterways  were  divicled 
into  a  total  of  35  reaches.  Second,  for  each  water  quality  parameter, 
the  concentration  in  a  reach  was  characterized  by  averaf^ing  the 
median  (middle)  values  from  each  monitoring;  station  on  that  reach 
for  v/hich  ade(|uate  data  were  available.  Measurements  of  all  88 
parametOT  were  not  available  at  every  station.  Where  measurements 
were  available,  each  station's  median  value  v/as  Riven  equal  weight. 
General  trends  were'determined  by  comparing  the  composite  values 
of  the  5-year  period  1963--67  with  the  period  1968-72.  Seasonal  varia- 
tions were  characterized  by  comparing  v/inter  (January- March) 
v/ith  summer  (June -October)  values. 

JThe  results  of  the  study  were  summarized  in  two  v/ayo.  First,  the 
number  of  reaches  was  determined  in  which  the. composite  value  for 
each  water,  quality  parameter  improved  or  beicame  worse  between 
the  two  5-year  periods.  Second,  these  composite  values  were  com- 
pared to  water  quality  criteria  or  reference  levels  associated  with 


Tibit  19 

Major  U.S.  Waterways 


10  tongost  rivers 
(miles) 

10  rivers  with 
hinhost  flows 
(cubic  reot  per  second) 

Waters  of  10  largest 
urban  areas 

Missouri  (2»G64) 

Mississippi  (2,348) 
Rio  Grondo  (1,885) 

Yukon  (1.079) 
Arkansas  (1,460) 

Colorado  (1,450) 

Columbla-Snako  (1^324) 

Ohio  (1.306) 
Rod  (1,222) 
Ora2os  (1,210) 

Mississippi  (620,000)  ■•^ 

Ohio  (255,000)  > 
Columbia  (235^00)  ■ 

Missouri  (70.100)1 
Tonnessoe  (03,700) 

Aiabama*Coosa  (59,000) 

Red  (57,300)  "  8 

Arkansas  (45,200)  > 
Susquehanna  (35,800) 
Willamette  (30,700) 

Hudson  River— New  iTork 
Harbor 

Los  Angeles  Harbor 

Lake  Michigan  and  other 
waters  of  Chicago  area 

Delaware  River  iPhlladelphla) 

Detroit  River  and  Detroit  area 
tributaries 

San  Francisco  Bay  and  Sac- 
ramento R(ver 

Potomac  River  (Washington, 
D.C.) 

Boston  Harbor 

Ohio  River  (Pittsburgh)  > 

Mississippi  and  Missouri 
Rivers  (St  Louis)' 

'  Contalnod  In  first  (or  second) columns. 

2  IncludesAtchafalayaRlvor  (about  25  percept  of  flow). 

^  Includes flowof  Ouachita  River. 


Source :  Environ  me  rrta  I  Protection  Agency,  National  \/Vater  Quality  lnv9ntorv:  Report 
toCongrBss  (1974),  Table  1-1. 
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water  quality  protection.  The  percentages  of  all  reaches  exceeding 
ther,e  reference  levels  were  ( oniputed.  oq' 

This  analysis  of  overall  composite  averages  of  Various  wat^T  quality 
parametenj  should  be  interpreted  with  caution,  since  the  methodology 
involves  several  impf)rtant  assumptions  and  limitations.  FinJt,  it  as- 
sumes that  a  broad  overv  iew  c  an  be  obtained  by  averaf^ing  the  data 
from  many  local  monitoring  stations  on  a  river.  Such  an  approach 
may  help  to  characterize  river  (juality  in  broad  term&  -assuming  thq 
data  themselves  are  •^representative  of  conditions  -  but  it  obviously 
does  not  attempt  to  portray  local  conditions  accurately.  Erroneous 
conclusions'' could  be  reached  if  results  of  the  broad  analysb  were 
applied"  locally. 

The  analysis  further  implicitly  assumes  that  methodolo;^ical  incon- 
sistencies and  time  variations  in  collection  of  the  data  did  not  pro- 
duce a  bias  in  the  trends  observed.  EPA  recognizes  that  monitoring 
and  data  collection  practices  have  changed  over  the  10-year  period 
studied  but  lias  no  real  evidence  that  these  changes  occurred  in  ways 
that  would  significantly  bias  the  conclusions.  In  interpreting  the 
results  of  this  study,  it  should  also  be  recognized  tliat  average  values 
for  water  quality  parameters  are  only  one  method  of  examining 
conditions  add  trends.  It  is  well  Imown  that  maximum  and  minimum 
values  for  most  parameters  are  usually  of  greater  ecological  signifi- 
cance than  average  values.  Although  the  EPA  study  provided  infor- 
mation on  the  ranges  of  values  for  most  parametenj,  these  ranges 
were  not  amenable  to  summary  table  comparison  in  this  report.  ^ 

As  a  test  of  the  validity  of  the.  analysis,  and  to  obtain  a  bettL^r" 
understanding  of  local  water  quality  problems,  EPA  studied  7  of  the 
22  rivers  in  detail  and- found  that  the  conclusions  of  its  overview 
study  were  generally  suppiTted.  Furthermore,  even  though  any  gen- 
eralized aggregation  of  data  may  be  subject  to  some  misinterpretation, 
such  overviews  can  provide  useful  information  and  should  not  be 
avoided  solely  because  of  their  lack  of  high  resolution.  For  the  type 
o£bverviev;1:ought^the  EPA  approach  seems  reasonable. 

The  results  of  the  study  are  summarized  in  Tables  20  and  21.  For 
each  parameter,  Table  20  shows  the  percentage  of  reaches  th^t  im- 
proved in  196&--72.  as  compared  to  1963-67,  Table  21  shows  the 
percentage  of  the  reaches  where  the  average  parameter  values  ex- 
ce^eded  reference  levels  developed  from  water  quality  criteria  or  re- 
search data.  It  nhould  be  noted,  however,  that  the  referenc^e  level 
for  any  parameter  can  be  exceeded — even  frequently— in  reaches 
where,the  fly^ra^r  concentration  is  below  the  reference  level.  It  should 
be  noted  also  that^itionwide  average  improvements  do  not  preclude  , 
specific  local  cases^(&F'#orsening  conditions.  Conversely,  nationwide 
average  deteriorations  do  not  preclude  specific  local  cases  of 
improvement. 

The  most  disturbing  trend  regards  nutrients.  Up  to  84  percent  of 
the  reaches  exceeded  phosphorus  and  phosphate  reference  levels 
associated  with  potential  eutrophlcation,  and  up  to  54  percent  of  the 
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Taitte  20 

Major  Waterways:  Water  Quality  Trends,  1963-72* 


Parameter 

i 

Number 

of 
reaches 
analyzed 

Percent 

af 
reaches 

lm« 

Suspended  solids 

28 

82 

Turbidity 

29 

'79 

Focal  colWorms  (membrane  fUter) 

9 

78 

Ammonia  , 

25 

76 

31 

74 

Total  conforms  (membrane  filter  delayed) 

23 

70 

COD 

20 

70 

Temperature 

33 

67 

Tofat  cotlforms  (most  probable  number) 

9 

67 

"IWlsorved  solids  (105°  C) 

^JilDrldes  ^ 

28 

64 

34 

62 

J^solved  d^gen  , 

31 

>61 

<0issoWed  solids  (180°  C)  r 

23 

6i 

Odor            "               ^  ^ 

5 

60 

PH  ^ 

34 

*59 

Total  conforms  (membrane  filter  immediate) 

12 

58 

Phenols 

12 

58 

dissolved  phosphate 

18 

56 

Sulfates 

33 

f  55 

Organic  nitrogen 

11 

55 

Total  phosphate 

16 

44 

Alkaliriity   ,  f* 

32 

»41 

Nitrite 

5 

40 

Nitrite- plus  nitrate 

27 

37 

Color 

30 

33 

Nitrate  (as  NOi) 

19 

26 

Nitrate  (as  N) 

17 

24 

Total  phosphorus 

28 

18 

»  Based  on  median  values  at  each  reach.  Reaches  included  only  If  they  contain 
one  or  more  stations  with  at  feast  7  samples  each.  Parameters  included  only  if  5  or 
more  reaches  were  measured.  * 

3  Except  where  noted,  "improved'*  means  that  1968-72  median  concentrations 
are  lower  than  1963-67  median. concentrations  at  mean  station. 

>  "Improved''  means  higher  concentrations. 

«  ''Improved"  means  pH  becomes  higher  (less  acid). 

Source:  Envlronrpentai  'l^'rotection  Agency,  National  Wafer  Quality  Inventory: 
^Report  to  Congess  (ld74)»  Table  1 1-2. 


reaches  showed  increased  phosphorus  levels  in  1968-72  over  the 
^previous  years.  Nitrate  levels  also^  increased  in  74  percent  of  the 
-  reaches  examined.  Approximately  one-fourth  of  the  reaches  exceeded 
nitrate  reference  levels.  In  more  detailed  studies  of  the  ^^ississippi, 
Missouri,  Ohio,  Tennessee,  and  Columbia  Rivers,  EPA  found  levels 
of  phosphates  and  nitrates  that  theoretically  were  sufficient  to  sup- 
port nuisance  algae  growth  ih  all  except  the  Columbia.^^ 

Other  poliutajnts  with  hi^  levels  were  phenols  (industrial  com- 
pounds that  can  afEect  fish  palatability  and  cause  taste  and  odor 
problems  in  drinking  water)  and  suspended  solids  (which  interfere 
with  some  aquatic  life  processes) ,  These  results  are  not  as  disturbing 
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Tabla  21 

fHlaior  Waterways:  Reference  Level  Violations,  1963-72 


Paramoter 

• 

Reference  level  and  source  i 

Percent  of  reaches 
<exceieding  reference 
levels 

1963-72 

196d-7a 

Change 

Suspended  solids 

80  mg/l«aquatic  life 

14 

—12 

Turbidity 

50  JTU-aqu^tic  life 

28 

0 

Temperature 

90°F-aquatic  life 

n 
u 

u 

0 

XJolor 

75    platinum-cobalt  units- 

n 

n 
u 

n 
u 

water  supply 

Afnmonia 

0.89  mg/l-aquatic  life 

16 

6 

-10 

Nitrato  (3S  N) 

0.9  mg/l-hutrient 

12 

24 

+12 

Nitrite  plus  nitrate 

'  0^9  mg/l-nutrient 

18 

'  26 

+8 

Totai  phosphorus 

0.1  mg/1 -nutrient 

04 

3/ 

+23 

Total  phosphate 

,0.3  mg/l-nutrient 

OU 

41 

+11 

p|[ssoived  phosphate 

0.3  mg/l-nutrient 

I  I 

+11 

Dissolved  solids  (tlDo^C) 

...  ^ 
50Omg/l-water  supply 

25 

18 

-7 

Dissolved  solids  (180°C) 

600  mg/l-water  supply 

28 

12 

—  16 

ChlorMes 

]  25Q  mg/l-water  supply 

12 

9 

-3 

Sulfates 

;;250  mg/l-water  supply 

12 

12 

'  0 

PH 

6,0-9 .0-aquatic  life 

0 

0 

0 

Dissolved  oxygen 

4.0  iTig/l-aquatfc  lile 

0 

0 

'  0 

Total  coiiforms  (M  FD)  a 

10.000/100  mi-recreation 

24 

13 

-11 

Total  coHforms'^MFi)^ 

10»000/100  mi-recreation 

50 

30 

-20 

Total  coiiforms  (MPN)« 

10.000/100  mi-recreation 

23 

20 

^3 

Fecal  coiiforms  (M PN) » 

2.000/100  ml-recreation 

45 

21 

-24 

Fecal  qptiforms  (M  PN)  a 

2,000/100  mi-recreation 

17 

43 

+26 

Phenols 

0.001  mg/l-water  supply 

■r  86 

71 

-15 

*  With  the  exceptions  that  follow*  reference  level  deslgnatjl^ns  are  from  Guide- 
finos  for  Developing  or  Revising  Water  QuaiitySf^'*'ls»rds,  EPA  Water  Planning  Division, 
April  1973;  for  ammonia,  chlorides*  sulfates,  and  phenols.  Criteria  for  Water 
Quality:  EPA,  1973  (Section  304(a)(1)  guidelines);  and  for  nitrate  (as  N).  Bioiogicai 
Associated  Probiems  in  Fresfiwater  Environments,  FWPCA,  1966,  pp.  132-33. 

^  Membrane  filter  delayed,  membrane  filter  immediate,  most  probable  number. 

Source:  Environmental  Protection  Agency,  Nat/ona/  Water  Quaiity  inventory:  /?•• 
port  to  Congress  (1974),  Table  11-3. 


as  the  nutrient  data,  however,  because  in  most  of  the  reaches  with 
Hsita,  phenols  and  suspended  solids  showed  improvement  in  the 
last  5  years.  ^  ^ 

Enc^uragfiii^y,  coliform  bacteria  and  iSxygen  demand,  the  pollut- 
ants receiving  th^most  widespread  controls,  showed  general  improve- 
ments in  the  la^t  ^  years.  Dissolved  oxygen  reportedly  improved  in 
61  percent  of  the  reaches,  and  oxygen-demand  levels  were  reduced 
in  74  percent.  Bacterial  counts  were  lower  in  up  to  75  percent. 

The  number  of  valid,  usable  measuremdnts  for  heavy  metals  and 
pesticides  was  insufficient  for  inclusion  in  t]  le  overall  analysis.  Never- 
theless, the  data  which  wore  available  showed  that  drinking  water 
reference  levels  for  cadmium,  lead,  mercury,  iron,  and  manganese 
were  exceeded  by  one  or  more  samples  collected  over  the  1968-72 
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The  effectiveness  of  J^e^^ion's  water  quality  efforts  will  be  measured  not 
only  by  achievemetffsTn  improving  polluted  waterways,  but  also  by  whether 
We  succeed  in  peeve nting  degradation  of  valuable  resources  such  as  beautiful 
Lak^  WJnnipesaukee  in  New  Hampshire. 


period  'ii  more  that  half  of  the  reaches  examined,  and  that  9  pesti-  ^ 
cides  were  found  to  exceed  reference  levels  in  more  than  half  of  the 
reaches.  / 

In  interpreting  the  EPA  study,  it  must  be  recognized  that  concen- 
trations of  nutrients,  dissolved  oxygen,  and  many  other  water  quality 
parameters  characteristically  fluctuate  with  the  season,  the  flow  rate, 
the  temperature,  and  other  influences.  Although  the  EPA  analysis  did 
not  focus  on  these  fluctuations  in  detail,  some  seasonal  and  hydro^ 
logical  analysis  was  performed  for  30  reaches.  Twenty  of  these  reached 
had  higher  flows  in  winter,  and  1 0  in  summer. 

This  analysis  found  mixed  seasonal  trends.  More  waterway  reaches 
exceeded  reference  levels  for  average  suspended  solids,  dissolved 
solids,  nitrates,  and  phenols  in  winter  than  in  summer.  Goliform 
levels,  however,  exceeded  reference  levels  more  often  in  summer.  In 
the  warmer  months,  higher  temperatures  appeared  to  be  most  often 
associated  with  higher  oxygen  demand  levels.  Yet  BOD,  GOD,  and 
nutrient  levels  generally  were  higher  in  winter,  reflecting  in  part  the 
lower  activity  of  microbial  degraders  and  algae  at  colder  tempera- 
tures. Suspended  and  dissolved  solids  and  turbidity  were  most  fre- 
quently related  to  high  flow  rates. 

In  summary,  the  EPA  study  provides  a  mixed  picture  regarding 
tVends  in  water  quality.  For  oxygen  demand  and  bacteria,  progress  is 
evident.  With  regard  to  nutrients,  the  disturbing  trends  reported  in 
our  1972  Annual  Report  appear  to  have  been  confirmed.  Still  lim- 
ited'data  on  metals  and  pesticides  also  give  cause  for  concern.  These 
indications  of  trends  should  be  interpreted  with  caution,  but  the  find- 
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ings  with  regard  to  increased  nutrients  are  ciear  enough  to  indicate 
that  this  difficult  problem  requires  incrieased  |ittention.  , 


Phosphate  Control 


In  contract  to  the  worsening  trends  in  nutrients  outlined  above, 
recent  data  appear  to  indicate  some  promising  results  from  the  reduc- 
tion of  certain  types  of  point-source  phosphate  loadings.  For  example, 
total  and  soluble  phosphorus  levels  measured  in  the  Detroit  River, 
^^ear  its  entrance  to  Lake  Erie,  have  decreased  dramatically  since  the 
late  1960*s,  reflecting  reduced  municipal  loadings  (Tables  22  and 
23). 

Phosphate  entering  the  Nation's  waters  as  a  result  of  detergent  use 
has  also  been  reduced  in  particular  locations.  In  recent  years,  a 
number  of  states,  counties,  and  cities  fiave  enacted  or  considered  laws 
to  limit  the  phosphate  content  of  detergents.  In  Indiana,  one  such 
law  limited  detergent  phosphate  conteht  by  weight  to  8.7  percent 
after  January  J,  1972,  and  0.5  percent  after  January  1,  1973.  On  the 
basis  of  preliminary  monitoring  data  from  the  State  Division  of 
,  Water  Pollution  ControV^  it  appears  that  this  law  has  lhad  pro- 
nounced effects  on  ihc  ph9spKate  content  of  municipal  sewage  (Fig- 
ure 21).  Although  other  influences  such  as  streamflow  and  source 
locations  must  be  considered,  Indiana's  water  quality  monitoring  data 
also  show  marked  reductions  in  phosphate  levels  in  the  state's  streams 
during?  the  same  years  ( Figure  22 )  •  , 

Similar  results  were  reported  in  a  recent  study  Bone  in  Erie  County, 
New  York.^°  After  the  county  had  limited  the  allowable  phosphate 


Tabl9  22 

Detroit  River  (River  Mile  3.9)*  Average  Total  and  Soluble 
Phosph6ruS;  1966-73^  ^ 

[In  milligrams  par  lit«r] 


Yoar 


1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 


Total 
phosphorus 


NA 
NA 
0*186 
0.144 
0.133 
0.067 
0.079 
0.058 


Soluble 
phosphorus 


0.309 
0.175 
0.072 
0.083 
0.062 
0.036 
a029 
0.015 


NA— Not  available. 

Source:  Michigan  Water  Resources  Commlsslonf  Annual  Report  to  fntirnjatlonaf 
Joint  Commission  (average  concentrations  computed  from  10  sampling  stations 
crossing  the  river). 
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Tabl»23 

Detroit  River  (River  Mile  3.9),  Distribution  of  Total 
Phosphorus^  196&-72 


CIn  miilif  nt^s  par  iit«r] 


Year 

DIstanco  from  Michigan  shoro 

2.500  feet 

5,500  feet 

7.500  feet 

9.^00  feet 

1968 

0.62 

0.22 

0.16 

0.15 

1969 

0.58 

0.21 

0.13 

*  0.08 

1970 

0.27 

0.15 

0.16 

0'09 

1971 

0.22 

0.15 

0.09 

0.06 

1972  t 

0.16 

0.11 

0.12 

^  0.05 

Source:  Michigan  Water  Resources  Commission,  Annua!  Report  to  International 
Joint  Commission  (average  concentrations  computed  from  10  sampling  stations 
crossing  the  river). 


content  of  detergents  to  0.5  percent  as  of  January  1,  1972,  the  aver- 
age phosphorus  levels  in  sewage,  measured  at  five  treatment  plants, 
were  reportedly  cut  roughly  in  half.  In  samples  taken  at  164  water 
quality  monitoring  stations  in  the  county,  reductions  of  similar 
magnitude  in  stream  phosphate  levels  were  observed  in  the  summer 
of  1972.  Reductions  did  not  occur  at  remote  stations  selected  for 
"control"  comparison. 

Rgwe  21 

Summary  of  Phosphorus  Concentrations,  24-Hour  Surveys 
of  Municipal  Sewage  Treatment  Plants,  Indiana,  1971-73 


Source     inriiana  State  Dcpartmont  of  Health.  Di/ision  of  Water  Pollution  Control 
o 
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Figure  22 

Combined  Monthly  Average  Phosphorus  Concentrations 
for  Water  Quality  Monitoring  Stations,  Indiana,  1971-73 


~  \  I  ^  I 

1071  1972  1073 


Sourccr:    Irtduina  Stoto  Ocparuncnt  of  HcaJth,  Division  of  Wota  Pollution  CoTttroi. 


Projecting  the  Generation  0f  Pollution 

In  recent  years  the  Nation  has  undertaken  major  programs  with 
significant  impacts  upon  the  environment  and  the  economy,  such  as 
the  implementation  of  the  Clean  Air  Act  and  the  Federal  Water 
Pollution  Control  Act,  and  the  current  planning  for  America's  energy 
future  under  Project  Independence.  The  fact  that  very  few  analytical 
tools  were  available  for  rapid,  systematic,  and  comprehensive  assess- 
ment ^of  the  impact  of  sut  a  programs  has  feeen  a  barrier  to  thygir  * 
implementation.  /  ^  ,^ 

Fortunately,  in  the  past  year  several  analytical  tools  have  been 
developed  which  will  facilitate  such  assessments.  This  section  will 
(^escribe  two  of  them.^^  The  first,  called^^EAS  (Strategic  Environ- 
mental Assessment  System),  was  developi^d  by  the  Environmental 
Protection  .\gency  and  became  operationzl^  at  the  hf-ainning  of  this 
year  in  prototype  form.  Pt  is  a  comprehensive  model  which  projects 
the  generation  of  environmental  residuals  anH  the  cost  of  their  abate- 
ment.'P*  The  second  is  MERES  (Matrix  of  Ehivironmental  Residuals 
from  Energy  Systems),  a  program  developed  under  the  direction  of 
the  Council  on  Environmental  Quality  in  association  vmh  other  gov- 
ernment agencies.  It  permits  an  assessment  of  the  residijjjis  generated 
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by  the  extraction,  processing,  transportation,  conversion,  and  use  of 
different  enerpry  sources. 

Both  of  these  analytical  tools  are  still  in  their  formative  stages  and 
are  presently  being  tested^  expanded,  verified,  and  documented. 
Nevertheless,  an  examination  of  some  of  the  preliminary  results  shows 
how  they  can  assist  decisionmakers  in  assessing  policies.  The  results 
presented  here  represent  some  of  the  first  outputs  of  the  tv/6  systems 
-  and  should  bo  viewed  only  as  indications  of  the  type  of  information  ^ 
they  will  provide,  not  as  CEQ  projections. 


'The  Economy  and  Pollution 


The  SEAS  Model — SEAS  is  a  system  of  special-purpose  models 
linked  to  an  input-output  model  of  the  United  States  economy 
(INFORUM)  %vhich  models  the  interactions  between  185  different 
economic  sectors.^"  Tljis  economic  model  analyzes  the  implications 
of  assumed  economic  projections  (see  Table  24)  in  terms  of  the 
amount  of  activity  v/hich  is  expected  in  each  of  the  major  economic 
sectoi^.  Some  of  the  other  models  presently  linked  to  INFORUM  (see 
Figure  23)  are:  C  . 

•  A  residual  generation  model  which  estimates  tlie  annual 

aissions  of  air  an^l  v^ater  pollutants  and  solid  wastes  for  the  ^ 
most  significant  polluting  industries.  The  model  estimates 
both  emissions  before  abatement,  which  depend  upon  the 
level  of  economic  activity,  and  the  pollutants  actually  reach- 
ing the  environment,  which  depend  upon  the  degree  of  pollu- 
tion abatement  in  each  sector, 

•  An  abatement  cost  model  which  estimates  the  investment  and 
operating^osts  associated  with  controlling  the  emissions  of  air 
and  Mwer  poljutants. 

/ 

Tabl«  24 

SEAS  Base  Case:  Economic  Projections 

[In  billions  of  1971  dollars] 


Actual 
1971 

Base  case  projoctions 

1980 

1985 

Gross  National  Product 

1.040 

1.640 

1.870 

Government  oxpondlturos 

230 

320 

353 

PrIvotQ  Invqstment 

149 

258 

287 

Personol  consumption 

661 

1.032 

1.215 

Population  (millions) 

207 

224 

236 

Source:  Economic  projections  wore  seeled  to  approximate  projections  made  by 
*thc  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics.  See  Ronald  Kutscher. 
"Prolectlons  of  GNP.  Income.  Output,  and  Employment,"  Monthly  Labor  Roviow, 
96:  3-42.  December  1973. 
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Figure  23 

The  SEAS  Prototype  System 
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•  A  transportation  model,  which  estimates  intracity  and  inter- 
city transportation  demand  for  autos,  buses,  railroads,  and 
airplanes,  and  thf*  resulting  air  pollutants  generated. 

•  A  space  heating  model.  Which  estimates  demand  for  fuels 
used  for  residential  and  commercial  heating  and  the  amount 
of  resulting  air  pollutaitits  emitted. 

•  A  consumer  solid  wastes  model,  which  estimates  the  amounts 
of  solid  wastes  from  nonindustrial  sources,  the  expected  dis- 
posa.1  method,  and  the  associated  costs. " 

By  varying  the  assumptions  about  such  factors  as  labdr  force  par- 
ticipation, economic  growth,  patterns  of  consumer  demand,  and 
implementation  of  pollution  control  programs,  SEAS  can  be  used  to 
test  the  implications  of  assumptions  about  the  future  state  of  our 
economy  and  national  environmental  policies.  For  the  purpose  of 
demonstrating  the  value  of  SE  AS^  CEQ  and  EP.\  jointly  undertook  a 
<i^ries  of  test  runs  using  alternative  assumptions  about  the  imple- 
mentation of  national  environmental  and  energy  policies. 

Impact  of  ^Environmental  Regulations — Several  scenarios  were 

run  with  SEAS  to  test  the  impact  of  current  environmental  regula- 
tions on  projected  pollution  emissions.  The  results  with  respect  to 
total  air  and  water  pollution  emissions  are  shown  in  Figure  24. 

Three  emission  levels  are  shown  for  each  major  pollutant  from 
1971  through  1985.  The  dotted  line,  ^'uncontrolled"  emissions,  indi- 
cates projected  emission  levels  if  no  pollution  abatement  whatsoever 
were  undertaken.  This  is  not  a  realistic  condition,  but  it  does  pro- 
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Figura  24 

I. 

The  Base  Case  of  SEAS :  Generation  of  Environmental  Residuals 

(1971  Emissions  :z18&) 
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vide  a  point  of  comparison.  The  broken  line,  "1971  abatement/'  in- 
dicates the  amount  of  pollutants  that  would  be  emitted  if  pollution 
abatement  for  each  sector  were  maintained  af  a  constant  rate  cor- 
responding to  the  averaE^e  degree  of  abatement  in  1971.  This  approjii- 
mates  the  emission  of  pollutants  which  would  have  occurred  if  the 
Clean  Air  Act  of  1970  and  the  1972  Amendments  to  the  Federal 
Water  Pollution  Cpntrol  Act  had  not  been  enacted.  The  solid  line, 
"controlled"  emissions,  indicates  the  emission  levels  expected  to  re- 
sult pursuant  to  thcf  standards  and  regulations  established  under  cur- 
rent air  and  water  pollution  control  legislation. 

In  Figure  24  (and  all  succeeding  figures)  emission  levels  are  indi- 
cated by  index  numbers,  with  the  actual  (controlled)  emissions  in 
1971  taken  as  100.  Thus  the  1980  "controlled"  emission  level  tor  par- 
ticulates is  about  33y  indicating  that  particulates  are  expected  to  be  at 
one-third  of  their  1971  level,  and  the  1985  "uncontrolled"  emission 
level  for  particulates  is  about  700,  indicating  that  "uncontrolled" 
emissions  in  that  year  are  projected  to  be  seven  ti^nes  greater  than 
actual  particulate  emissions  in  197 J. 

Figure  24  shows  that  the  "controlled"  emissions  are  substantially 
belov/  the  "uncontrolled"  with  the  exception  of  nitrogen  oxides,  and 
are  substantially  below  the  "1971  abatement"  level  except  for  nitro- 
gen oxides,  unburned  hydrocarbons,  carbon  monoxide,  and  dissolved 
solids.  The  reasons  for  these  exceptions  differ.  For  nitrogen  oxides, 
eflfective  control  technologies  are  not  well  established.  For  unburned 
hydrocarbons  and  carbon  monoxide,  the  "1971  abatement"  curve  de- 
creases because  some  pollution  control  devices  were  already  being 
installed  on  automobiles  by  1971.  These  would  have  had  increasing 
effectiveness  as  the  pre- 1971  autos  were  replaced  by  newer  cars.  Be- 
cause of  the  difficulty  and  expense  of  removing  dissolved  solids  from 
wastewater,  very  little  abatement  is  projected  to  occur  prior  to  1985. 

For  air  emissions,  the  degree^  of  pollution  abatement  is  assumed 
not  to  change  after  1977,  when  the  goals  of  the  Clean  Air  Act  are 
intended  to  be  achieved.  As^a  result,  emissions  in  all  these  cases  in- 
crease thereafter  roughly  at  the  rate  that  the  economy  expands. 

The  upper  section  of  Figure  25  compares  the  forecast  of  "con- 
trolled" air  pollutants  from  mobile  and  stationary  sources.  Again, 
all  emission  levels  are  referenced  to  the  total  controlled  emissions  of 
each  pollutant  in  1971.  The  "corftrolled"  emissions  generated  by  the 
transportation  sector  represent  only  the  changes  introduced  by  con- 
trols on  new  vehicles,  without  retrofitting  of  vehicles  in  use.  The 
rapid  decline  in  hydrocaroon  and  carbon  monoxide  emissions  is  due 
to  controls  on  vehicles  after  1968.  No  effective  controls  to  al?ate 
nitrogen  oxides  are  projected,  but  the  amounts  emitted  by  the 
transportation  sector  are  expected  to  drop  slightly  through  1980  as 
a  result  of  the  introduction  of  engines  having  lower  combustion 
ratios. 

The  t^nsportation  sector  is  projected  to  continue  to  generate  most 
of  the  CO,  to  remain  a  trivial  generator  of  particulates  and  sulfur 
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Figure  25 

The  Base  Case  of  SEAS:  Generation  of  Pollutants,  by  Sector 

(1971  Emissions  ^  100)  ^ 
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The  Base  Case  of  SEAS:  Regional  Distribution  of 
Population  and  Environmental  Pollutants,  1971  and  1985^ 
(as  a  percent  of  national  emissipns)^ 
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Figure  27 

Federal  Administrative  Regions 


oxides*  and  to  beronip  less  bi^jjiiifirant  than  stationary  source^j  (in- 
s  and  electric*  utilities)  a<i  a  source  of  nitro<^en  oxicJ^s  and  un- 
burncd  bydnx  arbons/'^  Stationary*  sources  are  projected  to  decrease 
tbeir  einissions'^of  particulates  and  sulfur  oxides  substantially  as  the 
1977  standards  are  met.  After  1977,  emissions  will  increase  attain  as 
tbe  economy  exf)ands. 

The  lovNer  section  of  FifTurc  23  similarly  compares  controlled  and 
uncontrolled  efiUients  from  nnmicif)al  sewage  systems  and  major 
industrial  sources  (including  electric  utilities ).  Municipal  sewage 
treatment  effluents  are  projected  to  a(  count  for  virtually  all  of  the 
•V(mtroHed"  nutrients  and  70  percent  of  the  dissolved  solids.  Abate- 
ment of  BC)[)  and  suspended  solids  is  projected  to  be  shnilar  in 
both  s(»t'to: 

SKAS  also  has  the  capability  to  estimate  the  geographical  distribu- 
tion of  pollution."'  Figure  26  -.Iiows.the  distribution  of  popula- 
tion ayd  annual  expected  pollutant  loads  of  the  10  Federal  adminis- 
trative regions  for  1971  and  1985. 

In  almost  all  pollutants.  Region  5,  the  northern  Midwest,  emits 
the  largest  volume  of  pollutants,  and  its  share  of  national  emissionji  is 
generally  larger  than  its  share  of  the  population.  Taken  together,  the 
four  western  regions  have  a  disproportionate  share  of  water  effluents 
in  1971,  but  by  1985  their  share  of  BOD  and  suspended  splids  is  closer 
to  their  share  of  the  population.  In  the  three  northeast  regions,  the 
shares  of  most  air  and  water  pollutants  are  lower  than  their  share 
of  the  population,  but  by  1985  their  shares  of  mos|(^i^emissions  and 
of  BOD  are  increased  in  comparison  to  other  regions. 
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Energy  and  the  Environment 

MERES^ — MERES  is  beinf^  supported  by  CEQ  in  association  with 
Brookhavcn  National  Laboratories,  the  National  Science  Foundation, 
the  Environmental  Protec  tion  Af^ency,  and  the  Atomic  Ener^  Com- 
mission, It  has  been  developed  in  rec Of^nition  of  the  ini|)ortance  of 
enen^y  production  and  use  in  terms  of  environmental  (juality  and  to 
assist  in  identifyinf^  the  potential  environmental  impacts  of' alterna- 
tive ways  of  meetin/T  future  ener^-  nerds. 

MERES  is  not  a  model  in  the  SEAS  sense,  but  a  computerized 
data  base  permittin/^  rapid  and  com|)re}iensive  aijialyses  of  the 'direct 
environmental  effecto  of  ener^ry  supply  arK^  iif-e.  MERh:>  does^not 
project  levels  of  enerf^  consum|)tion  as  tfie  SEAS  model  does.  Rather, 
it  com|)utes  in  detail  the  iin|)lications  of  enerf^'  consumption  scenarios 
oup|)lied  to  it  in  terms  of  enerpry  efficiency,  costs,  air  pollution,  water 
pollution,  solid  waste  jojeneration,  land  use,  and  occu|)ational  health 

and  safety.  The  scenarios  can  focus  on  details  of  the  energy  sector  

e.f^.,  the  use  of  electricity  |)roduced  in  coal-fired  power  plants  for 
residential  spac^  heatin^r  w  can  include  projections  of  the  to\l 
national  consumfjtion  of  enerpry.  In  either  case,  MERES  analyzes  the 
environmental  efTects  (as  well  as  the  energy  efficiency  and  cost)  as- 
sociated with  each  stej)  of  the  energy  system  from  extraction  throu^^h 
end  use. 

The  environmental  data  in  MERES  were  developed  for  two  cases 
of  environmental  control,  a  *1ow  abatement"  case  and  a  "high  abate- 
ment" case.  The  low  abatement  case  (which  is  similar  to  the  SEAS 
"1971  abatement"  ease)  assumes  that  Qjivironmental  impacts,  energy 
efficienciqs,  and  costs  are  similar  to  current  ( 1972  73)  environmental 
control  practices  for  each  process.  The  controlled  case  assumes  that 
control  technology  presently  mandated  or  likely  to  be  required  in  5 
to  10  years  is  used. 

fiOalyzing  Energy  Systems  Figure  28  summarizes  th^  information 
provided  by  MERES  for  three  detailed  energy  s>;stems  chosen 
to  demonstrate  the  capabilities  of  the  model.  In  the  first  two  systems, 
the  enl»rgy  is  ultimately  used  for  residential  space  heating  hut  comds 
from  difTerent  sources.  One  system  (coal/electricity/space  heating) 
analyzes  electrical  space  heating  with  the  electncity  being  produced' 
from  coal,  and  the  other  (natural  gas/s|)ace  heating)  analyzes  heat- 
ing directly  with  natural  gas.  The  third  system  (petrt)ieum/auto) 
analyzes  the  use  of  petroleum  in  operating  private  automobiles.  Each 
system  is  standardized  on  the  basis  of  its  delivering  1  million  ( 1  X 
10°)  BTUs  of  energj-  to  the  end  use.  For  lesidential  space  heating  this 
is  equivalent  to  2^  kilowatt  hours  of  electricity  or  approximately 
1,000  cubic  feet  of  natural  gas.  For  the  automobile  system  the  1 
million  BTUs  is  equivalent  to  approximately  8  gallons  of  gasoline. 

All  these  analyser,  assume  average  national  conditions,  both  in  the 
generation  of  environmental  efTects  and  in  other  details  of  the  sys- 
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Figure  28 

MERES:  Selected  tnvironmental  Impacts  Associated  With 
Ttnee  Energy  Systems 
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.  tem.  For  ii^tance,  in  the  petroleum /auto  system,  the  crude  oil  is 
allocated  at  the  extraction  stage  to  onshore  production,  offshore  pro- 
duction and  imports,  and  at  the  transportation  stage  to  tankers,  pipe- 
lines, barge^  trains,  and  trucks  in  proportion  to  current  national 
averages.  In  the  coal/electricity /space- heating  system,  coal  extraction 
is  similarly  allocated  to  underground  an^  surface  mining,  coal  trans- 
portation to,  barges,  trains,  pipelines,  trucks,  and  conveyors,  and  so 
forth. 

The  results  presented  in  28  indicate  both  the  differing 

impacts  of  each  system  and  th^  relative  impacts  at  different  stages  . 
within  each  system.^®  The  information  on  energy  use  indicates  that 
for  the  same  amount  of  energy  delivered  to  an  end  u^e,  the  natural 
gas/space  heating  system  is  more  efficientWian  either  the  petroleum/ 
^  auto  system*^or  the  coal /electricity/space  Beating  system,  'fhe  coal/ 
electricity/space  heating  system  requires  almost  5  units,  the  petro- 
leum/auto system  3.9  units,  and  the  natural  gas /space  heating  sys- 
tem only  1.1  units  of  energy  input  for  .every  unit  of  energy  delivered 
fo  the  end  use.  For  both  coal  and  petroleum  systems  the  biggest 
energy  loss  is  at  the  extraction  stage  where  less  than  one-half  of  the 
available  energy  is  actually  extracted.  The  coal  system  also  demon- 
strates the  substantial  Idsses  which  occur  when  the  coal  is  converted 
into  electricity  (these  losses,  of  course,  occur  in  all  systems  where 
thermal  energy  is  converted  to  electricity).  At  the  other  stages ^the 
energy  losses  ihclude  physical  losses  (oil  spills,  etc.)  and  the  energy 
required  to  operate  machinery,  as  fuel  for  trucks,  etc.^'' 

In  terms  of  other  effects,  the  coal  system  produces  the  most  man- 
days  lost  (as  well  as  the  most  deaths)  from  occupational  accidents. 
Most  of  these  accidents  occur  in  the  extraction  and  transportation  of 
the  coal.  (The  analysis  does  not  include  automobile  accidents.)  The  f 
petroleum  system  produces  the  most  biological  oxygen  demand 
(BOD) , -primarily  at  the  refining  (processing)  stage.  The  coal  sys- 
tem produces  the  most  suspended  solids,  mainly  ^at  the  mining  and 
washing  (coal  processing)  stages. 

For  air  pollutants,  the  coal  system  is  the  more  serious  polluter. 
Most  of  the  pollution  in  the  coal  system  occurs  at  the  conversion 
stage,  while  most  in  the  petroleum  system  occurs  at  the  processing 
stage,  and  most  in  the  natural  gas  system  occurs  at  the  end  use  stage. 
It  should  be  emphasized  that  all  the  data  shown  here  are  preliminary, 
'  and  the  coefficients  are  subject  to  ^change  as  MERES  continues  to 

be  verified. 

Estimating  National  Environmental  Effects  with  MERES^ — In  a 

second  set  of  applications,  MERES  was  used  to  estimate  the  environ- 
mental implications  associated  with  two  growth  rates  in  energy  con- 
sumption— a  high  rate  of  4  percent  per  year  and*  a  low  rate  of  2 
percent  per  year.  The  scenario  assumptions  are  summarized  in  Table 
25.  Again,  all  emissions  are  related  to  the  estimated  1971  emission 
levels  which  are  assigned  a  pollution  index  value  of  100. 
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MERES  Test  Run :  Assumed  Energy  Budgets,  1971  and  1978 
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24.0 

Coal 

12.6 

18.8 

las 

Hydro  and  nuclear 

3.1 

ao 

6.0 

Total 

68.9 

19,1 

88.9 

The  projected  environmental  impacts  i^i  1978  of  these  projections 
are  shown  in  Figure  29  at  high  and  low  levels  of  environmental 
control.  The  comparisons  indicate  the  implications  of  varying  the 
energy  growth  rate  and  the  degree  of  environmental  control. 

By  1978,  an  energy  growth  rate  of  4  percent  per  year  increases 
air  and  water  pollutants  from  the  energy  sector  by  10-12  percent,  and 
land  disturbed  (by  mining)  by  approximately  15  percent  as  com- 
pared to  a  growth  rate  of  2  percent  per  year. 

Imposing  high  enviroimiental  controls  reduces  aggregate  air  pol- 
lutants by  10  percent,  although  reductions  in  specific  air  pollutants 
vary  widely.  (Most  significantly,  high  environmental  controls  reduce 
the  level  of  sulfur  oxides  by  about  50  percent  and  particulates  by 
almost  30  percent.)  High  controls  also  reduce  land  disturbed  by 
about  10  percent,  and  water  pollution  by  about  5  percent. 

These  results  indicate  that,  in  the  aggregate,  a  lower  energy  growth 
rate  and  higher  levels  of  pollution  control  will  have  about  the  same 
effect  m  reducing  air  pollution  and  the  disturbance  of  land.  However, 
a  Jbw^j^^owth  rate  will  have  a  greater  positive  impact  in  reducing 
^pfcwr  pollution,  while  higher  levels  of  pollution  control  will  have  a 
greater  positive  impact  in  reducing  specific  air  pollutemts  such  as 
particulates  and  sulfur  oxides. 

Analyzing  Energy  Conservation  Measures  with  SEAS — similar 
test  of  alternative  energy  futures  was  performed  with  the  SEAS 
model.  One  run  was  directed  in  particular  at  testing  the  implications 
of  stringent  energy  conservation  measures,  as  well  as  a  shift  in  the 
production  of  electricity  from  oil  and  natural  gas  to  coal.  Table  26 
compares  the  projected  energy  consumption  for  the  SEAS  base  case 
and  this  energy  conservation  scenario.  ^  ^ 
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Figure  29  , 

MERES  Test  Run:  Generation  of  Environmental  Residuals,  1978^ 

(1971  Emissions  =  100) 
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'tHo  tndox  numbers  are  tiascd  on  the  (VIE RES  analysis  of  aggregate  environmental  effects  ascociatcd  with  the 
1971  energy  budget, 
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Tabl«26 

SEAS  Energy  Conservation  Analysis,  1971  and  1985 

[In  quadrillion  BTUs] 


1971 
actual 

1985 

SEAS 
base  case 

With  energy 
conservation 

HouMhold/commerclat 

Industrial 

Transportation 

ToUl 

24.3 
27.6 
I  17.0, 

39.4 
55.2 
.  31.1 

40.2 
21.9 

92.4 

Thirteen  stringent  energy  conservation  measures  thought  to  be 
the  measures  most  likely  to  reduce  substantially  the  recent  growth 
rate  in  energy  consumption  were  selected  for  analysis.  These  included 
such  items  as  improved  insulation,  total  energy  systems  for  building 
complexes,  lighter  autos,  increased  public  transit  use,  and  changes 
in  freigl]ft  hauling  patterns.^* 

Figure  30  indicates  some  environmental  implications  from  these 
tests  of  energy  conservation,  assuming  the  continued  implementation 
Qf  environmental  controls.  Annual  air  pollutant  emissions  in  the  five 
major  categories  are  reduced  12  to  26  percent.  Annual  water  jpffluents 
change  little. 

Rflurc  30  •  ' 

SEAS  Energy  Conservation  Analysis: 
National  Air  Poiiution  Emissions  In  1985 


Parttculatos  Sullur  oxidos        NitfOQcn  oxfdos  Unbumcd  Carbon 

hydrocarbons  monoxido 
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The  analysis  'also  c ornpare^  pollution  emissions  in  the  four  energy 
us6  categories:  industrial  processes;  electric  utilities  and  industrial^'* 
fuels;  transportation;  and  residential/commercial.  The  industrial 
process  category  shows  least  reduction  in  air  pollution,  1  to  9  percent, 
while  transportation  has  the  greatest  reduction,  over  30  percent.  The 
relatively  greater  use  of  coal  in  electric  utilities  in(  reases  aimual  sulfur 
oxide  emissions  from  this  source  by  6  percent. 

The  analysis  of  the  results  of  these  energy  conservation  scenarios 
demonstrates  .some  of  the  advantages  for  policymakers  of  the  proper 
use  of  a  comprehensive  model  like  SEAS.  For  instance,  one  of  the 
energy  conservation  measures  ( ailed  for  lighter  automobiles.  This  was 
partially  accomplished  by  shifting  to  an  aluminur^>^gine  block.  But 
.such  a  shift  recjuired  an  expansion  in  the  aluminum  industry  (which  is 
a  heavy  ct)nsumer  of  energy)  with  an  associated  increase  in  the  cost 
of  pollution  abatement  in  this  industry.  Such  impacts  are  calculated  ^ 
automatically  by  SEAS  if  the  original  assumptions  are  entered  into 
the  model  properly. 


Future  Model  Development 

Both  SEAS  and  MERES  are  stilt  in  the  development  stage.  Addi- 
tional energy  systems,  including  some  emeVging  systems  such  as  coal 
gasification  and  geothermal  energy,  are  being  added  to  MERES. 
Emission  coefficients  are  being  checked  and  supplemented,  and  con- 
sideration is  being  given  to  making  the  model  more  regionally  specific. 

With  the  SEAS  model,  EPA  is  presently  in  a  Phase  III  develop- 
ment^and  testing  period.  The  model  is  being  expanded  to  include 
land  u.se  forecasts,  runoff  associated  with  land  developments,  and 
natural  emissions  of  poHutants;  refined  to  permit  more  detailed 
analysis  of  economic  and  environmental  effects  Sn  smaller  regions; 
and  broadened  to  con.sider  the  effects  of  scarcity  of  materials,  changes 
in  relay ve  prices,  increased  recycling  of  solid* waste  and  energy,  and^-j^ 
varying  consumption  patterns.  (See  Figure  31.)  Validation  and ' 
sei«itlv-ity  checks  will  be  continued  and  improved  data  will  be  incor- 
porated as  they  become  available. 

Both  of  these  models  are  a  long  way  from  providing  all  the  enviroh- 
mentfii  impacts  and  for^c^isting  answers  needed  by  policymakers. 
Neittei\  model  can  project  the  impacts  ®f  pollutant  emissions  on 
environijnental  quality,  for  these  depei\d  upon  the  Ambient  meteor- 
ologi(  al^d  hydrological  conditions,  Which  can  only  be  projected  with- 
very  regioho^ly  specific  models.  SE.\S  and  MEj^liS  must  also  be  used 
with  great  fie^^ivity  to  the  assumptions  that  underlie  their  struc- 
ture and  to  their  inherent  limitations.  At  present,  particularly  with 
the  substantially  more  complicated  SE.VS  model,  all  projections  have ' 
to  be  interpreted  very  carefully.  Nonetheless,  so  long  as  the  necessary 
caveats  are  recognized,  such  tools  can  provide  valuable  assistance  to 
the  decisionmaker  in  analy-zing  environmental  policies,  and  to  the 
Nation  in  projecting  environmental  trends.  / 
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Figure  31 

Proposed  SEAS  Phase  III  System 
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Minerals  and  Materials  Resources 

Minerals  and  materials  are  of  critical  importance  for  economic  and 
social  development  throughout  the  world.  The  petroleum  shortage 
due  to  the  Arab  embargo  focused  renewed  attention  on  the  continued 
availability  of  various  other  resources.  Certain  questions  were  com- 
monly asked:  How  adequate  are  world  resources  of  other  minerals 
and  materials  compared  to  anticipated  demand?  To  what  degree  is 
the  United  States  dependent  on  other  nations  to  supply  its  needs? 
What  is  the,  role  of  recycling  in  extending  reserves? 

The  term  "minerals  and  materials"  is  used  collectively  for  80-odd 
basic  non-living  resources,  including  fuels,  ores  from  \vhich  metals 
and  alloys  are  produced,  abrasives,  sand,  gravel,  stone,  clays,  and 
other  materials,  listed  in  Table  28  (p  308).  It  excludes  agriculture 
and  forest  products,  such  as  foods,  timber,  and  paper. 

Several  in-depth  analyses  of  how  possible  shortages  of  minerals 
and  materials  ntay  limit  growth  have  recently  been  made  by  groups 
such  as  the  Club  of  Rome  and  the  National  Materials  Policy  Com- 
mission. This  section  will  present  availabfle  data  on  domestic  and 
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world  reserves  of  minerals  and  materials  resources,  relate  these 
reserves  to  cumulative  demand  up  to  the  year  2000,  describe  the  U.S. 
situation  in  particular,  and  discuss  the  contribution  of  recyling  to 
extending  available  supplies, 

Before  considering  these  matters,  it  is  important  to  clarify  the 
meaning  of  "reserves,"  "resources,**  and  related  terms. 

Reserves  are  reasonably  well  identified  deposits  sufficiently  rich  in 
grade  to  be  worked  profitably  with  existing  technology  under  existing 
economic  conditions.  They  are  the  working  inventory,  important  for 
the  r^ar  future,  but  they  bear  little  relationship  to  the  total  resources 
in  the  ground  or  to  the  amounts  that  may  ultimately  be  removed. 
Estimates  of  reserves  are  subject  to  rapid  change. 

Resources  is  a  broader  term.  It  includes  reserves,  but  it  also  in- 
cludes three  additional  categories:  "identified  subeconomic  depos- 
its/* "hypothetical  resources,"  and  "speculative  resources."  Identified 
subeconomic  deposits  are  known  to  exist  but  are  too  costly  to  ex-- 
ploit  without  -development  of  cheaper  recovery  technology  or  higher 
prices.  Hypothetical  resources  have  not  yet  been  discovered  but  are  " 
geologically  predictable  in  known  mineral  districts.  Speculative  re- 
sources are  those  assumed  to  exist  in  unknown  mineral  districts  on 
the  basis  of  broad  geologic  similarities  or  statistical  relationship  with 
known  mineral  districts.  Exploration  for  materials  and  minerals  is 
generally  directed  at  hypothetical  and  speculative  resources.  If  dis- 
coveries are  made,  they  become  a  part  of  reserves  or  of  identified 
subeconomic  deposits,  depending  on  their  exploitability. 

Incorrect  understanding  or  use  of  these  terms  leads  to  confusion 
about  capability  of  meeting  demand.  In  particular,  it  is  important 
to  understand  that  reserves  are  a  measurement  that  chants  with  dis- 
coveries, technological  advances,  and  shifts  in  the  econonty  and  they 
cannot  be  construed  as  showing  a  capability  to  meet  demand.  The 
history  of  U.S.  reserves  and  production  of  copper,  lead,  and  zinc  for 
the  past  two  decades,  as  compiled  by  the  Bureau^  of  Mines  and 
shown  in  Table  27,  illustrates  this  point. 

Table  27 

U.S.  Reserves  and  Production  of  Copper,  Lead,  and  Zinc, 
1950-71 


[In  millions  of  short  tons] 


ResorveG 
1950 

Production 
1950-71 

Reserves 
1971 

Copper  f 

25 

25 

81 

Load 

7 

8 

36 

Zinc 

16 

12 

30 

Source:  U.S.  Department  of  the  Interior,  Bureau  of  Mines,  Minorai  Facts  and 
Probtoms,  1950  and  1970,  and  annual  commodity  statements  for  1971  and  1972 
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From  the  perspective  of  1950,  U.S.  reserves  appesu-ed  only  sufficient 
to  meet  production  needs  for  a  20-year  period.  Hov/ever,  despite  the 
large  amounts  produced  between  1950  and  1971,  new  discoveries,  the 
development  of  new  technologies,  and  rising  prices  expanded  the 
economically  accessible  deposits  over  that  period,  so  that  reserves  of 
1971  were  substantially  higher  than  those  of  1950.  This  pattern  has 
been  typical  for  many  minerals.  It  gives,  however,  no  assurance  that 
reserves  will  not  eventually  reach  an  upper  limit. 


Economic  Factors 

In  spite  of  expanding  demands  for  minerals  and  materials,  prices 
in  constant  dollars  have  not  changed  much  over  the  past  15  years, 
with  the  exception  of  petroleum  and  some  metals.  Prices  of  some  com- 
modities have  even  declined  or  have  fluctuated  both  above  and 
below  the  norm.  This  price  behavior  indicates  that  minerals  and  mate- 
rials technology  have  made  an  important  contribution  towards  stabi- 
lizing prices.  Availability  has  thus  far  generally  kept  pace  with  ex- 
panding use,  even  though  in  many  cases  reserves  of  lower  grade  had 
to  be  exploited.  However,  it  now  appears  that  the  combination  of  in- 
creasing world  Remands,  higher  costs  of  fuels,  and  lower  grades  of 
reserves  is  beginning  to  overtax  supplies  and  increase  prices  to  a 
greater  degree  than  heretofore. 

Both  the  supply  and  demand  for  minerals  and  materials  are  highly 
dependent  on  price.  Price,  in  turn,  depends  primarily  on  the  amount 
available  to  the  market  at  a  given  time.  During  the  Arab  oil  boycott, 
for  example,  the  price  of  petroleum  rose  dramatically  even  though 
the  world's  supply  df  petroleum  in  the  ground  remained  unchanged. 
Price  also  depends  on  reserves,  the  cost  to  produce  and  market,  and 
the  demand.  If  the  price  of  a  mineral  or  material  rises,  a  number  of 
countervailing  effects  can  occur:  some  previously  subeconomic  de- 
posits may  become  economic  reserves;  new  technology  may  be  de- 
veloped,(or  become  economic,  which  has  the^same  effect]  ;  or  over- 
all demand  may  fall,  either  absolutely  or  through  substitution  of  an 
"'alternative  mineral  or  material.  In  short,  supply  and  demand  for  min- 
erals and  materials  are  determined  by  the  dynamic  interaction  of 
physical  availability,  costs  of  production,  availability  of  technology, 
and  degree  of  substitutability. 


A  Look  Ahead 

Projections  of  the  primary  mineral  demand  for  the  United  States 
and  for  the  rest  of  the  world  to  the  year  2000,  compared  to  mineral 
resources  recoverable  at  1971  prices  (reserves),  are  shown  in  Table 
28,  prepared  by  the  U.S.  Department  of  the  Interior.  This  tabulation 
shows  that  at  1971  ppces  reserves  of  62  commodities  are  adequate 
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1,374 
2,700 
75 

Rest  of 
world 

680 
2,170 
1,440 
81 
12 
251 
12 
7 

825 
19 
430 
1.030 
76 
1.840 
545 
300 
.  101 
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56 
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Commodity 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Boron 

Bromine 

Cadmium 

Calcium 

Cesium  « 

Chlorine 

Chromium 

^obalt 

Columblum 

Copper 

Fluorine 

Gallium 

Germanium 

Gold  p 

Hafnium 

Indium 

308 


ERIC 


335 


w     d  tfl  ^    d  «H  iH  ^  c\j  1-1  CO  ^  CO  1-5  w  ^  ^  d^i-Iddrodrodi-« 


ddd**^**^       w  dod^i-« 


^  r4  ^  d  ^    d     cvj  d  d  r4 


tnh*h*h*i?rsowwo<7)mh»inoo<«*oJ7cvjooocvjO'-«coo'!*^ 

<<JO)lf)rsS^"^'-«ty*Sw^''^^'^C>i-«oS5^S''^Sf**C)OlD"^OCDlD 

in  i-l         intO  ,WO^rO(nrsUJ         rH         W  (10CVJi-«  (OCVJi-^rH 

r\t  m  irt  ^  r\i  if\        r\i  ^  «> 


  7^   ,   

ro  in  CM  oi  ro  w  ID  CM     .-^  "I  cm  .-h 


CM     rs  o    tn  05 o  in  o  i^^^^irOrf 


CM* 


o  ^ 


e\io(ncMOOo)od»cMroino'<*rororsina)OOJcoooi-i'^coooo"cfoo 
ocM^a)cocMQO     incvjo^rooooo  hsCMOoootntoioro'-i'^tocoo 

O      •-•"^CMK^i-<  CO      O-HOCTlin  C)»-i       'CftH.HCVJfH       OJ  ""^ 

«r  d        ro  ID*  "cf  <v  CM  ca 


fors<<to^iDGfioa)comi-ieMcors»Hrscioif)iD«*cooooOooocoooo 
ro«-i«-irsoors(r>  roorsCMCOcoin.  roiDrsiDOOJOJinrs.i-«cM<cfooiD 
rs        CM  1-1  CO  cx)     rs     rs     i-i        ro        9;  oj^  (n  n        rs  "cf 

CO        cm"  cm'cm'i-T^h  ti) 


0)rO'^rOCMOOfn'^Oi<<JCOtDlDCMOCMi-i<<tinoOO.H'«*00000«-«OCNJ 

ID  rocoioinro  f-i^eMO»-<tHma5  <<rtncocMOtDrs*H(D  cmcmopo 
CM        1-1        rs        ocMCM-d-ro        tn        ^d-i-Hrsin  cmo 


S  c  c 
.2  o  . 





.2  3  § 

=  o  i= 
£1-00 


H  6 
£  to  H 


.  N 

h  °,  I 

CO  I-  ( 
C  C 

o  o 


•  CO  ; 


,  I-  H 


J  .2  3 
:  ir  o 


O  = 


!  nil  sill  ii 


o  r: 

f  i 


I 


K  I-  I-  K 


309 


4> 


(0 


(0 

E 
a> 
Q 

15 
k. 

a> 

c 

S 

>« 

E 


•a  > 
<»  ^ 

?  J2 

3 

E 

3 

o 


c 
o 

I 


Xk  O 

|2  5 


i 
I' 

8| 


t5§ 


2 

C 


C 

W 

E 

=^ 


0)  o 

ft?  ^ 


ci3 


CO  o 


DOT 


Q)  ifl  O  in  o 
d  CO  ro  d 


#4  d'^^'did'^dd'-J^d^ 


^  'ii'd  «-!    d  ^ «-!  d  fo  fo  d  d  d  ^  d  CM 


CM  cvj  eg  If)  o 
d  d  d  d  ^ 


O  O  U5  -<  o 

i«  ^  m  rf)  rH 


'd 


in  : 

d-; ' 


00 


'^po^^ooiocoocom 
iftSor^c\j^«-^^cJOr-irs 

r-l       If)       QD  CM       O       ^  CM 


If)  If)  If)  >^  10 

rs  CM  fn  o 

If)  o  •-• 
CM  d" 


cMpo^^ooiOfnooofo 
^oOfncg^r^<ni^if)^rs 
If)     ro  If)     ID  •-• 


If)  If)  1^  O  ^  CT) 


O      OOO      Oif)0  O 

S        ^OO         lf)r^lf)  O 
If)  rs       (V)       CM  CM 


o  CO  CM  o  o  o^ss  iD^cMrsioU)rsOoo 
fn<j)r-iif)r^  fnr^in^miocMfncM'-'uoto 
■■^  "     ~"       CM     ^  1-1  t-i  m     If)  m 

r-T  CM 


If)  r-l 


ors>U)ooio  if)toroif)^ioroOoofnoor^ 
rocM     00       <Hr^r^»-'<r>if)cM'~''~'  oif) 

lf)rs.r-l  i-l         ^  •-•         ^         CO  CM 


O  r-l  ID  CM  ^ 

o  <r 


fnromcnoO'-'CMiocnrN.cMro 

<^       ^CMrOr-i       CM  lOCM 


£  ?  ?  CO  CO 


o  o  =  ~ 

if  K  iii 


CO  c  J  c  cW  (/)'  £  C/) 
.9  o  3  .2  .2  3  .2  .2  .2  .2  .2  2 


c  E 


E  p 


lU    ^    ^         >J  O 

c  c  is  y  O  ft 
h-  >  >-  N  N 


<ooQti.oaa 


0) 


o  ^  U) 

c  o  r]  :r 
a  o  o  t. 

^  S  S  Q. 


310 


34  ) 


Ssscs;-  3S2S2  2 

• 

1.044 
420 
249 

2.879 
330 
30 

4,707 
110 
2,611 
10.371 
1.040 
20 
2.780 

47 

566 
2.726 

Million  S.T. 
Billion  S.T. 
Billion  S.T. 
Million  S.T. 
Million  S.T.  ' 
Million  S.T.  j 

Million  S.T. 
Billion  S.T. 
Trillion  c.f.  l 
Millign  S.T. 
Billion  bbl  i 
Billion  bbl         -  ; 
Thousand  S.T.  | 

Million  S.T. 
Billion  c.f. 
Trillion  c.f. 
Million  S.T. 

i 
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to  meet  cumulative  world  dnnand  least  to  the  year  2000  and  gen- 
erally for  many  yeari  more.  This^roup  includes  many  important* 
items,  such  as  aluminum,  (hlorine/,  chromium,  iron,  magnesium, 
nickel,  platinum,  coal,  and  oxygen.  However,  reserves  are  not  presently 
adl(}uate  for  23  commo(iities  inc hiding  copper,  lead,  zinc,  tin,  na- 
tural gas,  and  petrdeum.  Past  cx{)erience  suggests  that  the  possible 
shortage  of  such  ittjins  will  probably  be  forestalled  by  discoveries  of 
more  reserves,  rising  prices,  development  of  new  technology,  recy- 
"^ling,  and  substitution  of  other  commodities.  World  demands  could, 
liowever,  become  much  greater  if  developing  countries  were  to  in- 
crease their  standard  of  living  substantially;  and  this,  of  course,  a 
yahd  goal. 

Generally,  most  resources  will  be  adequate  until  the  year  2000, 
especially  if  prices  rise.  As  prices  rise,  demand  will  be  curbed,  and 
efforts" to  conserve,  to  recycle,  and  to  use  substitute  materials  will  be 
increased.  That  prices  will  rise  seems  rather  certain. 

Much  materials  production^depends  heavily  upon  the  use  of  energy 
for  earth  moving,  mining,  and  transportation.  Many  products  are 
made  at  high  temperatures,  requiring  copious  amounts  of  heat.  Thus, 
the  recent  sharp  rise  in  costs  of  all  fuels  will  certainly  increase  the 
costs  of  making  many  minerals  and  materials  available.  Further,  as 
new  technologies  are  developed  to  exploit  lower-grade  ores,  more 
energy  is  generally  required  to  process  the  larger  amounts  of  ores 
containing  lower  concentrations  of  desired  minerals.  It  rrtay  also  -be- 
come necessary  to  introduce  new  operations  which  consume  more 
energy  and  are  otherwise  mor^'expenFive  to  conduct. 

Although  a  rise  in  prjices  will  naturally  curb  demarid,  it  is  still 
a  concern  that  there  will  ultimately  be  a  limit  to  the  practical  avail- 
ability of  recoverable  resources.  ^  ^ 

A  qualitative  appraisal  of  the  sufficiency  of  world  resources  for 
'  selected  mineral  commodities  developed  by  the  U.S.  Department  of 
the  Interior  is  given  in  Table  29.  In  this  analysis  it  is  presumed  that 
the  great  bulk  of  future  supplies  will  be  drawn  from  the  category  of 
hypothetical  resources  rather  than  reserves. 


U.S.  Consumption  and  Imports  of  Minerals 

In  1950,  the  United  States  consumed  2  bilHon  tons  of  new  minerals 
and  materials,  equivalent  to  26,000  pounds  per  capita  of  population. 
By  1972,  as  Figure  32  shows,  about  4  billion  tons  (40,000  pounds  per 
capita)  were  consumed.  In  1972,  the  value  of  these  domestic  raw 
min/rals  and  materials  was'>$32  billion,  imports  accounted  for  an- 
other $4  billion,  and  reuse  of  old  scrap  an  additional  $2  billion,  for  a 
total  of  $38  billion.  Processing  increased  the  value  to  over  $150  bil- 
lion, to  which  must  be  added  $10  billion  for  imports  of  processed 
pj-oducts.  For  comparison,  the  GNP  was  $1,152  billion  in  1972.  Since 
exports  of.  raw  and  processed  minerals  and  materials  totaled  $8  bil- 
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Tabl«29 

Selected  Mineral  Resources 


Mineral  commodity 


Identified 
resources  ^ 


Hyoothetical 
resources  ^ 


Aluminum 

Antimony 

Asbestos 

Barito 

Beryllium 
,  Boron 

Bromine 
.  Calcium  chloride  (brine) 

Chlorine 

Chromium 

Clay 

Coal  <; 
Construction  stone 

Crushed 

Dimension 
Copper 
Diatornite 
Fejdspar 
Fluorine 
Gold 
Graphite 
Gypsum 
Iodine 

Iron  T> 
Kyanlte 

Lead  ^ 
Limettone  and  dolomite 
LitMum 
Magnesium 
Manganese  ^ 
Mercury 
Mica 
Sheet 

Scrap  and  flal<e 
Molybdenum 
Natural  gas 
Nlcl<el 
Nitrogen 
Peat 

Petroleunf  liquids 

Phosphate 

Platinum  group 

Potash 

Rare  earths 

Salt 

Sand  and  gravel 
*^Silver 

Sodium  carbcnala  a*id  sulfate  ' 
Strontium  '\ 
Sulfur 
Talc 

Thorium, 
Tin 

Titanium 
Tungsten 
Uranium 
Vanadium 

See  footnotes  at  end  of  table. 


Very  large 
Small 
Small 
Very  largo 
Very  large 
Very  large 
Huge 
Ver^Targe 
Huge 

insignificant 

Large 

Huge 

Large 
'^rge 
Large 
Huge  ' 
Huge 
Small 
Large 
Very  large 
Huge 
Very  large 
Very  large 
Huge 
Large 
Large 
Huge 
Huge 
Large 
Small 

Insignificant 

Huge 

Huge 

Moderate 

Large 

Huge 

Huge 

Large 

Very  large 

Moderate 

Very  large 

Huge 

Huge 

Large" 

Mdderate 

Huge 

Huge 

Huge 

Very  large 

Very  large 

Insignificant 

Very  large 

Moderate  ^ 

Large 

Very  la^e 


KDI 
Small/ 
lilsl^lficant 
Veiq^arge 
Huge 
Huge 
Huge  * 
Huge 
Huge 

Insignificant 
Very  large 
Hu^e 

KDt 

KDI 

Large 

KDI 

Hugo 

Small 

KDI 

KDI 

Huge 

Huge 

Huge 

Huge 

Moderate 

KDI 

Huge 

Huge 

KDI 

KDI 

Very  large 

Huge 

Huge 

Large 

KDI 

Huge 

KDI 

Large 

Huge<^ 

Large 

Huge 

KDI 

Huge 

KDI  . 

Large 

iduge 

Huge 

Huge 

Huge 

KDI 

Insignificant 
Very  large 
Moderate 
Large 
KDI 
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Tabl9  29— Continued 

Selected  Mineral  Resources— Continued 


Mineral  comnjodlty 

identified 
rqsources  » 

Hypothetical 
reoourcec « 

ZeotitOG 
Zinc 

Zirconium 

<7 

Huge 

Very  large 
Large 

Huge 

Very  large 
KD!  ' 

Huge — Domestic  resources  (of  the  category  shown)  are  greater  than  ten  times 
the  minimum  anticipated  cumulative  demand  (MACD)  between  1968  and  2000. 

Very  large— Domestic  resources  ore  two  to  ten  times  the  MACD. 

Large— Domestic  resources  are  approximately  75  percent  to  twice  the  MACD. 

Moderate — Domestic  resetarces  are  approximately  35  tP  75  percent  of  the  MACD* 

Small— Domestic  resources  are  approximately  10  to  55  oercent  of  the  MACD. 
•  Iftsigrtltlcant—Domestic  resources  are  loss  than  10  percent  of  the  MACD. 

KDI — (Khown  data  insufficient)— Resources  not  estimated  because  of  insufficient 
geologic  knowledge  of  surface  or  subsurface  areas. 

1  Includes  reser\/es  and  materials  other  than  reserves  which  are  reasonably  well 
known  as  to  location,  extent  and  grade  and  which  "nay  be  exploitable  in  the  future 
under  more  favorable  economic  conditions  or  with  improvements  In  technology. 

3  Undiscovered  but  geologically  predictable  deposits  of  materials  similar  to 
Identified  resources.  ^ 

Source:  U.S.  Department  of  the  Interior.  Mining  and  Minorats  Poticy,  1973  (4973). 
p.  54. 

lion,  there  was  a  deficit  of  $6  billion  ($8  billion  minus  $4  Billion  for 
raw  materials  imports  and  another  $10  billion  for  processed  product  ' 
imports)  in  the  balance  of  trade.  Obviously,  domestic  resources  have 
riot  kept  pace  with  domestic  demands.  Moreover,  this  imbalance  has 
been  made  greater  by  the  rise  in  price  of  imported  petroleum. 
^  Of  the  nearly  40,000  pounds  of  minerals  and  materials  consumed 
per  capita  in  the  United  States  in  1972  (see  Figure  32)  about  46 
percent  by  weight  was  fuels,  about  51  percent  was  nomnineral — 
mosdy  sand,  gravel,  cement,  and  stone  used  in  construction — and 
about  3  percent  was  processed  minerals.     '  ^ 

The  United  States  is  one  of  the  more  resource-rich  nations  in  the 
world.  Howe^,  as  shown  in  Table  28,  the  United  States  does  not 
.  have  sufficient  rese^vf^Q  of  47  of  the  87  commodities  listed  to  satisfy 
cumulative  demjknds  to  the  year  2000.  And  it  is  self-sufficient  in  only 
2  of  the  25  commodities  for  which  world  demand  exceeds  reservies. 
In  fact,  the  United  States  now  ini^orts  from  90  to  100  percent  of  its 
needs  in  8  important  materials,  including  the  platinum  group,  chro- 
mium, aluminum,  and  manganese;  from  50  to  90  percent  in  another 
12  materials,  including  titanium,  tin,  asbestos,  nickel,  zinc  and 
mercury;  and  15  to  50  percent  of  its  needs  in  14  more  materials,  in- 
cluding gypsum,  petroleum,  iron,  lead,  and  copper.  This  is  depicted 
in  Figure  33. 

Exploitation  of  reserves  is  dependent  upon  many  other  factors 
besides  their  known  presence  at  various  locations  in  the  earth's  crust. 
Exploiting  reserves  is  capital-intensive  and  heavily  dependent  on  fuels 
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Rgure  32 

U^.  Annual  Requirements  for  New  Materials  per  Capita,  1972 


0000  U3S.  6500  LOG  COO  LEJS.      GOO  LOS.       4S0  LOS.       1200  LBS. 

CAND  AND  GnAVEL  STONE  CEMENT       CLAYS  SALT  OTHER 

NONMETALS 


1200  LBS.  50LD5.  25  LOS         ID  LOS.         15  LBS.     35  LBS.  OTHER 

IRON  AND  STE6L         ALUMINUM       COPPER         ZINC  LEAD  METALS 


U.S.  Total  Use  of  New  Mineral  Supplies  In  1972  Exceeded 
4  Billion  tons 


Source:    U.S.  Departmcnfof  the  Interior,  f.lining and  MtnQrsIs  Policy.  1973  (1973),  p  18. 

oi  a  quality  which  will  uot  seriously  degrade  either  the  product  or  the 
,  environment.  Recovery  of  the  materials  from  the  earth  and  subse- 
quent, processing  operations  must  compete  with  other  possible  uses 
for  the  land  necessary  to  do  such  work.  International  trade  considera- 
,  tions  may  arise  which  create  an  imbalance  of  payments.  Time  re- 
quired to  develop  alternate  fuels  and  substitute  materials  may  be 
significant.  Altogether,  the  combined  effect  of  these  constraints  may 
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Hgura  33 

U.S.  Demand  for  Minerals  and  Mineral  Resources 
Supplied  by  Imports,  1972 


Mineral 
FUTinu?^  Gnou?  mstaus 

M!CA  c'xt!) 
CUkOMIUM 
STTtONTIUM 
COSALT 
TANTALUM 
ALUM:»iUM  {:ra£:atn^ 
MANGANESE 
aUOPuNE 
TtTAKUJM  i^^j 
ASCEST03 


■I     Percent  Imported 

25        so        75  100 

1      I  I 


Major  Foreign  Sources 


Ca!ENT  K 

MAGNESIUM  (fKn.TCti:*> 
NATURAL  GAS 

STOft'E 


UX.  UZZ^.  COUTH  AFOtCA.  CflrMDA.  JAFAN.  NORIVAY 
IMDIA.  CnA2»L.  MALAGASY 

uin.  CQuTii  ApniCA.  TunKcv 

CGXICD  C?AltJ 

?AinG.  cmciuu.  t.uxCr.'.[;ounG  fitn  af.'D,  cafmoa,  uomvAv 
rjiGEniA,  cA^iAOA.  ZAine 

JAMAICA.  CUniHAM.  CANADA.  AUainAllA 
CnAZH,  GACDfl.  COUTH  AFRICA.  ZAIRE 
MEXICO.  tPAiN  ITALY.  tQUTIl  AFRICA 

auotIIalia 

CAfJAQA.  !^OUT»l  AFHICA 
tIALAVSlA.  TMAILAMO.  COLIVIA 
UCXICO,  M^AU  f  ERU.  UK.  KOnEA 
CAMAOA,  MOnVJAV 

COAZIL,  filQCniA,  MALAGAOV,  THAILAND 
COUTH  AfRtCA.  UCXICO.  UK.  COLIVIA 

cauaOa.  (T.viTZirnLAr^  uzcf* 

CAUAOA  < 
CAfMOA,  tIEXtLO 

cAfjAOA.  Mexico  f^nu 

CANADA,  fERU.  L1EXIC0.  HONDUHA^.  AUSTRALIA 
fERU.  IRELAND.  UCXtCO.  GReGCC 

Canada,  uexieo  Jamaica  « 
catmoa.  japan,  mexico,  uk 
pehu.  canada 

COUTH  AFRICA  EMILI:  USSR 

CCNTTIAL  AND  COUTH  AMERICA.  CANADA,  MiODLE  EAST 
CANADA.  VENEZUELA,  JAfAN.  COMXION  MARKET  (EECl 
CAN*nA  AUSTRALIA.  rERU  MEXif  O 

<.1EXICQ.  AUtSTRALlA  OELGIUM  LUXEMBOURG.  CANADA  fEnU 
CANADA.  fERU  CHUQ 
CANADA.  AUOTRALtA 
AUTTRALIA.  MALAYSIA.  INOiA 
GHE6CE.  ITALY 
CANADA.  MEXICO.  BAHAMAO 
CANADA  DAHAIJA3.  fjDRlVAY 
GREECE.  inttAND 
CANADA 

IVEST  GERMAf/Y  FRANCE 
CANADA  Mexico,  ITALY.  TORTUOaL 


Scurco:    U.S.  Department  of  tho  Interior.  Mining  end  Minerals  Policy.  1973  (1973).  p.  22. 
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Figure  34 

Metals  RecovemI  from  Scrap  in  the  United  States^ 


M9]or 

Lead 
Copper 
Atuminum 
Zinc 
Chromium 
Nickd 
Tin 

Ar^limor^y 
Magnesium 


Short  tons 
recycled 
from  scrap 

46,400,0002 
506,000 
473,000 
250,000 
01,000 
60,000 
73.900 
13,000 
17.600 
2,700 


Percent  of  U^.  consumption 

25  50  7£ 

 J 


too 

I 


Minor 

Wercury 
*  Tungsten 
Tantalum 
Cobait 
Selenium 

Precious 

Silver 
Gold 

Platinum  group 


494 
250 
62 
65 
15 


ExGtudinghomaccrap.  , 
^Inctudmo  exports. 

Sciifco :   U  S.  Dcpa  rtmcn  t  of  iho  J  n  tcrior,  fJtntno  snd  MincraU  Policy.  /57J  ( 1 973 ),  p.  20. 


cause  the  equivalent  of  a  materials  shortage  which  will  be  every  bit 
as  real  to  the  consumer  as  if  reserves  were  actually  exhausted. 

All  countries  depend  heavily  on  imports  of  numerous  materials, 
for  useful  concentrations  of  resources  are  not  spread  uniformly  among 
nations  but  are  instead  located  in  an  unbalanced;  and  scattered 
fashion.  Therefore  it  is  a  global  fact  of  life  that,  so  far  as  resources 
are  concerned,  there  is  an  interdependence  among  nations  that 
transcends  national  boundaries,  economic  and  technical  capabilities, 
or  political  ideologies. 
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Recycling 


U.S.  recovery  of  minerals  and  materials  through  recycling  is  de- 
picted by  Figure  34.  The  total  recovered  annually  is  about  48  million 
tons,  about  1  percent  of  consumption  or  458  pounds  per  capita. 
Almost  air  of  this  recovery— 440  pounds  per  capita— is  iron;  about 
half  of  that  comes  from  iron  foundry  and  steel  mill  scrap,  whereas 
the  other  half  is  purchased.  Obviously,  there  can  be  no  recovery  of 
fuels  that  were  turned,  and  little  ^an  be  salvaged  from  construction 
inaterials,  except  for  used  brick.  There  is,  however,  great  potential  fqr 
increasing  the  amount  of  processed  mineral  products  recovered  for 
recycling. 

The  importance  Of  recycling  is  two-fold:  it  augmerfts  supply, 
thereby  preserving  the  resource ;  and  it  conserves  the  energy  otherwise 
required  to  process  virgin  materials.  Potential  energy  savings  are  con- 
siderable^^o  process  aluminiun  from  virgin  sources  requires  30  times 
»  more  entity  than  processing  aluminum  from  recycled  scrap.  Steel 
made  from  virgin  ores  requires  two  and  a  half  times  more  energy  than 
steel  made  from  recycled  metal.  That  is,  to  process  1  million  tons 
of  steel  from  ore  requires  the  energy  equivalent  of  2.5  million  barrels 
of  oil,  while  processing  the  same  amount  through  recycling  requires 
1.0  million  barrels.  Thus  every  million  tons  of  steel  scrap  that  is  lost 
^  to  reconversioi^  By  corrosion  or  by  burial  in  a  dump  also  represents 

the  loss  in  enerj^  equivalent  to  1.5  million  barrels  of  oil. 
1  As  discussed  m  Chapter  2,  the  recent  increases  in  energy  prices  are 

^  serving  as  a  major  stimulant  to  recycling  by  creating  new  markets  for 

recycled  tnaterials.  Hence,  We  can  expect  that  the  proportion  of 
minerals  and  materials  recovered  through  recycling  in  the  future  will 
increase  considerably  beyofid  that  shown  by  Figure  34. 


Pesticides  '  ' 

Over  a  billion  pounds  of  pesticides — insecticides,  herbi^Sides,  and 
fungicides— are  manufactured  in  the  United  States  each  year,  of 
which  more  than  three-quarters  is  used  domestically.  The  amount 
manufactured  and  used  continues  to  grow,  with  herbicides  showing 
the  most  rapid  rate  of  growth  in  tl^  last  decade  (Figure  35) . 

Environmental  prpblems  related  to  pesticides  are  usually  very  diffi- 
cult to  assess,  .\nalysis  and  understanding  of  potential  problems  are 
greatly  aided  through  the  use  of  **chemical  flow"  analysis,  particularly 
commercial  flow  analysis  (the  route  of  chemicals  from  raw  materials 
through  manuf&ture  to  end  use)  and  environmental  transport  anal- 
ysis (the  route  and  rate  by  which  the  pesticide  flows  into  and 
through  Ihe  environment) .  Flow  analysis  provides  an  essential  tech- 
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HgiNe  35 

Synthetic  Organic  Insecticide,  Hertwide,  and  Fungicide 
Production,  United  States,  1950-73 


1950     1952     1954     1956      1950     19C0     19G2      1904     1000     1900     1970  1972 


'The  SunfoTd  flctccnrh  Inslituto  mcihoi}  cl«mirul«n  rtcuUTt  cuununi}  ot  [ihrnuKv  'hu*.  iho  litjurtM 

aa  tower  thjn  official  IsnU  Commt:aion  lotsta  lor  10tj&  70 

ScMJfW      tnOO  If}  from  Stanford  ncxcarch  Institute   'Err/tronrncntnl  Imlirotcf^  (Or  Pniizitm," 

pfcp3Tcd  for  ttim  Council  on  EnvtronmcnWI  Ouatitv.  April  \0J7.  1071  73  IrOfn  U  G  fofiff  CcirnmitsJoo  (prclirmnafV  djtJj 


nique  for. locating  the  points  at  which  pesticides  enter  the  environ- 
ment, thereby  providing  an  essential  starting  point  for  evaluating  the 
environmental  effects  of  the  present  use  of  a  pesticide  and  comparing 
it  with  alternatives.  o 

Through  a  contract  with  the  Midwest  Research  fnstitute  (MRI), 
CEQ  and  EPA  this  year  undertook  such  an  analysis  of  pesticide 
flows.  This  study  analyzed  available  information  and  data  on  the 
production,  import,  and  export  of  raw  pesticides,  and  examined  their 
usd  by  agriculture,  by  the  industrial-commercial-institutional  sector, 
and  by  agencies  of  Federal,  state,  and  local  governments — -a  crude 
commercial  flow  analysis.  In  addition,  detailed  case  studies  were  made 
of  the  production,  distribution,  and  use  patterns  of  25  representative 
pesticides  which  constitute  more  than  80  percent  of  the  total  value 
of  annual  use — the  first  stage  of  an  environmental  transport  analysis.*^® 


Commercial  Flows 

According  to  the  U.S.  Department  of  Agriculture,  fanners  in  1971 
used  approximately  494  million  pounds  of  pesticides,  or  59  percent 
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of  U.S.  total  production.  This  amount  is  40  percent  above  1966' 
levels.^*  Table  30  gives  the  USDA  estimates  of  the  percentages  of 
pesticides  used  by  farmers  in  the  United  States  in  1966  and  1971. 

Farmers'  uce  of  pesdcides  is  highly  concentrated,  with  only  a  small 
number  of  crops  accoUnting  for  fiO  to  90  percent  of  all  agricultural 
uS^.  For'^xample,  three  crops  account  for  close  to  80  percent  of 
herbicides  used  on  farms — com  (about  50  percent),  soybeans  (17 
percent) ,  and  cotton  ( 1 1  percent) .  Only  tv/o  crops  account  for  nearly 
70  percent  of  agricultural  insecdcide  use — cotton  (about  50  percent) 
and  com  ( 18  percent) .  Nearly  60  percent  of  all  agricultural  fungicides 
is  used  on  fruit  and  nut  crops,  and  25  percent  is  applied  on  vegetables. 

The  larger  and  more  diverge  industrial,  commercial,  and  institu- 
tional sectors  consume  approximately  23  percent  of  domestically 
used  pesticides  to  control  highly  varied  pest  problems.  Table  31  shov/s 
MRI  estimates  for  the  use  by  these  sectoh;  of  the  25  pesticides  studied. 
The  9  pesticides  whose  use  is  estimated  at  4  million  pounds  or  more 
reflect  the  diverse  nattire  of  pest  problems  in  this  sector.  Chlordane 
is  used  within  stmctures  to  control  structural  pests  such  as  termites 
and  nuisance  pests  like  cockroaches.  Malathion  is  also  used  for 
indoor  nuisance  pest  control  but  is  used  in  larger  quantities  to  prevent 
insect  damage  in  stored  foods.  The  herbicide^  2,4-D  and  MSMA  are 
used  for  brush  control,  particularly  in  forest  management,  along 
utility  lines  and  railroad  rights  of  way,  and  in  controlling  aquatic 
weeds  in  waterways.  Sodium  chlorate  is  used  as  a  general  weed-con- 
trolling a^ent  throughout  industry  but  has  found  particular  use  in 
"sterilizing '/ail road  beds.  Nearly  a  billion  pounds  of  creosote  is  used 
annually  and  close  to  48  million  pounds  of  pentachloro^henol,  both 

Tabit  30 

Estimated  Use  of  Pesticides  by  U.S.  Farmers,  1966  and 
1971 

[In  mtSlIon  pounds,  •ctiv*  tngrsdisnt] 


Total  U.S.  use 

Farm  use 

Farmers' 
share  of  total 
(percent) 

Type  of  Pesticide  > 

1966 

1971 

Percent, 
increase 
1966-71 

1966 

1971 

Percent 
increase 
196&-71 

1966 

1971 

Herbicides 

Insecticides 

Fungicides 

227 
329 
125 

359 
319 
155 

58 
-.3 
24 

125 
,195 
33 

251 
201 
42 

101 
3 
27 

55 
59 
26 

70 
63 
27 

Total 

681 

833 

22 

3^3 

494 

•  40 

52 

59 

1  l-lerbicides  Include  plant  growth  regulators*  defoliants*  deslccants:  tnsQCtlcldos 
include  mitlcides,  rodentlcldes,  fumlgants.  Excluded  are  sulfur^  creosote*  petroleum 
oils,  and  several  other  pesticides. 


Sources:  U.S.  Department  of  Agriculture,  Quantities  of  Pesticides  Used  byFarmmrs 
in  19'66»  Agricultural  Economic  Report  No.  179  (1970);  and  U.S.  Department  of 
Agriculture,  Economic  Research  Service.  Quantitims  of  Pesticides  Used  by  Farmers 
M 1971  (1974). 
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Tibl»31  ^ 

Pesticide  Use  in  tlie  industrial.  Commercial,  and 
Institutional  Sectors 

[In  mittlon  pounds,  activ*  Ingradltnt] 


Pooticido 


Total 


InsocticidoQ 

Aldrin 

Carboryl 

Chlordano 

DIazinon 

Malathion 

Toxo phono 
Horbicidos 

Atrazino  ^  *  , 

Oromacil 

2.4.D 

Diuron 
.  MSMA 

Sodium  chlorato 
Fuqglcidoo  and  wood  prosorvatlvoo 

CrcoGOto 

Pcntachlorophonol  and  sodluifi  salt 
Fumloants 

Mothyl  bromido 
p'Dichlorbbonzcno 


1.7 
1.0 
6.5 
1.2 
4.0 
1.0 

rr 

2.3 
6.0, 
3.8 
4.0 
19.0 

970.0 
47.5 

16.4 
14.0 


Sourco:  MIdwoot  Rosoarch  Instituto,  ''Production,  Distribution,  Use,  and  En- 
vironmontal  Impact  Potential  ot  Soloctod  Pesticides,"  prepared  tor  the  Council  on 
Environmental  Quality  (April  1974).  ^ 

\ 

used  as  wood  preservatives.  Methyl  bromide  is  used  to  fumigate  stored 
foods  and  p-dichlorobenzene  within  structures  to  control  moths. 

Governmental  agencies  use  approximately  2  percent  of  all  pesti- 
cides. With  the  exception  of  wood  preservatives,  which  agencies 
seldom  use,  governmental  use  of  classes  of  pesticides  closely  parallels 
nationwide  patterns. 


Environmental  Flows 

-^^omiaaerdalfloWlJ^^  indicate  the  nature  of  chemical  use.  This 
information  permits  estimates  to  be  made  as  to  the  chemical  form  and 
quWity  likely  to  enter  the  environment.  It  also  provides  a  means  of 
de^rmining  where  thi  substance  enters  the  environment.  When 
supplemented  with^hilormation  on  environmental  transport  and 
^^ological  and  heafth  effects,  such  analysis  facilitates  assessment  of 
the  environmental  [problems  from  a  given  chemical. 

Data  for  this  first  ^age  was  collected  by  MRI  for  25  selected  pesti- 
cide case  studies.  For  each  of  these  chemicals,  MRI  assembled  infor- 
mation on  product  description;  manufacturers  and  locations;  pro- 
duction methods  and  waste  control  technolos^;  formulation;  packag- 
ing, and  distribution;  use  patterns;  alternatives;  and  environmental 
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impac  t.  Material  flow  diaf^iarns  showing  the  rnoveiiient  of  raw  mate- 
rials to  iiianufac  turiiijL^  locations  and  the  flow  of  pestic  ides  into  the 
enviromnent  throuu^h  inanufarturin^  losses  and  use  were  generated 
for  each. 

Figures  36  and  37  re[)resent  two  of  the  many  different  types  of 
pesticide  jnaterial  flow  [)att(»rns  ohs(»r\'(»d  in  th(»  (  as(»  studi(»s.  In  the 
case  of  aldrin  (  Figure  36)  raw  materials  flow  from  Oregon,  Fexab, 
Illinois,  ami  New  York  to  a  single  manufacturing  location  in  Colo- 
rado. Approximately  11  million  of  the  12.7  million  pounds  of  aldrin 
consumed  annually  are  used  in  the  Midwest,  i)articularly  in  Iowa," 
Missouri,  Illinois,  Incjiana,  and  Ohio.  By  contrast  (Figure  37), 
sodium  chlorate  is  i)rdduced  in  at  least  11  different  locations  and 
used  throughout  the  Nation.  ^ 

Because  I)(^sticides  a^jp/ introduced  intentionally  into  the  environ- 
ment, an  index  of  environmental  quality  relating  to  them  cannot 
he  rrieasun»d  in  t(»rms  of  th(»  cjuantity  of  pesticides  produced.  Rather, 
the  most  irn[)oriant  measures  are,  the  environmental  concentrations 
of  i)esticides  accumulated  and  their  effects.  To  make  such  a  deter- 
mination, how(»ver.  requires  research  and  monitoring.  Thus,  flow 
analyses  similar  to  those  done  by  MR  I  provide  information  on  the 
tpiantity  and  location  of  chemicals  entering  the  environment  and 
thereby  establisJi  the*  basis  for  a  very  valuabl(»  assessment  tool. 


Rgurcf  36 

AMrin  Flow  Diagram,  1972 


Source     Midv-.-cst  RKcarch  lnst«tiito.*Production,  Distribution,  Uconnd 
Environmental  Impact  Potential     Selected  Pest icido3,"( Chicago.  1974),  p  t28 
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Rgure  37 

Row  Diagram,  Sodium  Chlorate,1972 


Cow 

Experts 
U.a  cyppvV 
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Gnurco-    Midv.tst  Rctcsrch  Inatituto,  "Prodtictron,  Diatr iEjution,  U:3  end 
Envifcntncmol  Jmpcct  Potential  of  Gc!cctcd  Pc:ticidc3",  prepared  for  iho  Council 
on  EnvJrontnsntcJ  Quclitv^  (Chico:;o.  1974).  p.  253.  • 


Wildlife  and  Habitat 

o  Our  Nation  ftas  more  available  information  about  wildlife  and 
wildlife  habitat  resources  than  any  other  country.  However,  this  in- 
formation is  almost  entirely  the  result  of  studies  and  monitoring  con- 
ducted w^ith  very  limited  scope  and  intent,  such  as  censuses  of  species 
that  have  im])ortant  commercial  or  sport  value,  monitoring  of  pests, 
and  studies  of  individual  ecosystems.  Available  data  are  usually  lim- 
ited to  species  and  localities  of  special  interest  to  man.  Our  abilities 
to  characterize  most  species,  wildlife  communities,  and  habitat  trends 
are  incomplete  and  relatively  primitive/'- 

Compelling  reasons  for  improving  our  wildlife  monitoring  capabil- 
ities are  easily  identified.  As  the  following  discussions  indicate,  these 
reasons  include  the  considerable  economic  and  public  use  value  of 
the  Nation's  wildlife  resources ;  the  importance  of  preserving  endan-* 
gered  species;  and  the  value  ofv  wildlife  monitoring  as  potentially  in- 
dicative of  environmental  coneiitions  and  disturbances.  • 

Economic  and  Public  Use  Values 

Nearly  42  million  Americans  purchased  hunting  or  fishing  licenses 
in  1973.'''  State  revenues  from  these  licenses  exceeded  $242  million. 

323 


0 


Nearly  9  million  fi5|iin|[^  licenses  were  purchased  in  California,  Michi- 
gan, and  Texaf5  alone.  State  hunting  li<  ense  sales  exceeded  a  million 
each  in  the  states  of  California,  Michigan,  New  York,  Pennsylvania, 
and  Texas.  Moreover,  the  public  demand  in  gome  areas  {)resently 
ejtceeds  the  licenses  which  can  be  issued.  It^  Idaho,  applications  for 
bit?  ^ame  hunting  pemiits  in  1973  exceeded  available  permits  by  more 
than  five  to  one.  In  Minnesota,  1973  moose  hunting  applications 
exceeded  ih^  number  of  permits  that  could  be  h^ued  by  more  than 
ten  to  one. 

In  addition  to  state  license  revenues,  suort  hunting  and  fishing 
generate  considerable  incidentally  relatedaevenues.  Total  estimated 
expenditures  of  big  game  hunters  on  National  Forest  lands  alone,  for 
example,  exceed  t$2.5  billion  per  year.'^*  In  1972,  more  than  9  million 
big  game  hunters  visited  these  lands.  An  additional  4  million  visits 
by  small  game  hunters  were  recorded  the  same  year. 
^  Nonconsumptive  uses  of  wildlife  and  habitat  resources  also  have 
achieved  considerable  importance,  esp(ecially  in  recent  years.  For 
1970,  the  U.S.  Department  of  the  Interiors  National  Survey  of 
Fishing  and  Hunting  identified  more  than  12  million  pc^rsons  engaged 
in  wildlife  observation  and  photography,  as  co^lpared  with  21  million 
hunters.  In  1971,  nature  obser\'ers  and  photographers  accounted  for 
nearly  18  million  visitor  days  in  National  Forests.*^^  On  the  basis  of 
surveys  conducted  in  the  southeastern  United  States,  estimated  user- 
values  to  persons  engaged  in  wildlife  observation  and  photography 
averaged  $65  to  $80  per  day,  as  compared  with  $39  to  $60  per  day 
for  hunters.  The  value  of  wildlife  and  habitat  resources  in  the  South- 
isiist  has  been  economically  assessed  at  $12.3  billion  for  noncom- 
sumptive  uses,  as  compared  with  $1 1.8  billion  for  consumptive  uses.^^ 

Economic  Eactors  and  estimated  values  to  users  are  by  no  means 
the  only,  or  even  the  most  important,  basis  upon  which  to  demonstrate 
the  need  for  improved  study  and  monitoring  of  our  Nation's  wildlife 
and  habitat  resources.  It  is  obvious,  however,  that  effective  and 
efficient  use,  management,  and  protection  of  these  resources  depend 
upon  an  adequate  information  base. 


Endangered  Species 

*  Information  about  wildlife  species  threatened  with:  extinction  pro- 
vides a  case  example  oi\hv  need  for  improvement  in  our  understand- 
ing. Our  ability  to  recognize  an  endangered  species  has  always  de- 
pended as  much  on  the  status  of  our  knowledge  about  that  species 
*  as  upon  its  actual  endangered  status. 

During  the  past  three  centuries,  Approximately  300  species  world- 
wide are  estimated  to  have  become  extinct.  At  least  50  of  these  known 
species  wete  higher  vertebrate  animals  native  to  the  United  States 
and  it/  territories.  Nearly  all  of  these  extinctions  are  directly  or  in- 
directly attributable  to  hum^  influences.  But  the  modern  species 
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The  v/hooping  crane, 
a  threatened  species. 
Only  about  100  exist  today. 


eKtinctiono  of  which  we  are  aware  represent  only  a  portion  of  those 
which  hav^  occurred,  since  our  interest  and  limited  study  have  been 
focused  mostly  on  the  more  obvious  higher  animnls.  Information 
about  the  endangered  status  and  extinctions  of  lower  animals,  par- 
ticularly invertebrates,  has  been  generally  lacking. 

The  itederal  Government  has  been  formally  involved  in  protecting 
threatened  species  since  1966.  The  U.S^  Fish  and  Wildlife  Service 
has  recogniized  for  some  time  that  approximately  one-tenth  (nearly 
200  species)  of  the  ]:^gher  animak  (mammals,  birds,  reptiles,  am-^ 
phibians,  and  fishes)  in  the  United^^);ates  are  endangered.  During 
the  i^ast  2  years,  however,  tl^e  Office  of  Endangered  Species  of  the 
U.S.  Department  of  th^  Interior  has  been  reviewing  information 
pertinent  to  the  endangered  status;  *6f  not  only  these  higher  animal 
groups,  but  also  of  three  of  the  classes  of  lower  animals:  crustaceans, 
clams,  and  snails. 

The  review  has  indicated  that  ^approximately  one-tenth  (100 
species)  of  the  clams  and  one-tenth  (200  species)  of  the  snail  species 
in  the  United  States  also  appear  to  be  threatened.^^  Moreover,  otheV 
studies  have  found  that  approximately  one-tenth  of  our  P^orth  Ameri- 
can plant  species  are  also  presently  endangered. 

The  concept  that  one-tenth  of  the  biologicaf  diversity  in  major 
groups  may  be  threatened  is  significant.  Although  about  80  percent 
of  the  animals  known  to  be  threatened  are  geographically  isolated 
to  some  degree,' the  other  20  percent  are  widely  distributed.^^  Man 
depends  directly  on  thousands  of  species  oi  living  organisms  for  his 
needs,  and  indirectly  on  the  adaptive  diversit^^nd  ecological  roles 
played  by  countless  others.  Although  the  apparenHtmportance  of 
some  of  these  species  to  man  may  be  aesthetic  or  of  human  interest, 
it  is*  well  known,  albeit  frequently  not  well  understood,  that  each 
kind  of  living  organism  occupies  a  particular  role  or  niche  in  the 
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environment,  and  that  the  survival  of  sufficient  numbenj  of  individ- 
uals of  any  species  may  be  important  to  the  dynamic  functioning  of 
the  ecosystems  in  which  they  occur. 

.The  extinction  of  livin/r  species  is  not  a  human  innovation.  Ex- 
tinction and  replacement  by  other  living  forms  has  been  a  funda- 
mental! natural  aspect  of  the  evolutionary  process  as  lont,'  as  life  hg^ 
existed  on  earth.  In  modern  times,  however,  human  activities  hav^ 
greatly  accelerated  the  rate  of  species  extinctions.  Perhaps  of  equal 
importance,  man's  activities  have  altered  the  fundamental  nature  of 
this  process. 

Throughout  biological  solution,  most  "extinctions"  appear  to 
have  been  stages  in  the  process  of  adapting  genetic  lineages  to  chang- 
ing environmental  conditions.  Although  some  catastrophic  extinc- 
tions did  occur  naturally,  producing  total  loss  of  a  genetic  line,  such 
catastrophes  were  comparatively  rare.  In  modern  times,  however,^ 
man-induced  ejctinctions-^^whether  due  to  habitat  loss  or  alteration, 
pollution,  insufficiently  regulated  hunting,  or  other  factors— have 
mostly  amounted  to  total  genetic  losses. 

It  is  not  difficult  to  gain  general  agreement  that  man-caused  in- 
creases in  the  endangerment  and  extinction  of  wildlife  are  undesira- 
ble. However,  it  is  more  difficult  to  obtain ^uch  a  consensus  when  con- 
sideration must  be  given  to  the  economic  costs  involved  in  correct- 
ing such  trends,  including  natural  habitat  preservation,  pollution  con- 
trol, regulation  of  pesticides  and  other  toxic  substiinces,  and  wildlife 
and  park  management.  Endangered  species  often  are,  in  effect,  com- 
petitors for  habitat  and  other  resources  with  other  kinds  of  human 
uses  and  needs. 

Measures  needed  to  protect  endangered  species  vary  considerably 
in  difficulty  and  cost.  Of  the  approximately  400  invertebrate  species 
wl)ich  presently  appear  to  be  threatened,  for  example,  about  one- 
third  probably  could  be  restored  by  relatively  inexpensive  means. 
Such  measares  might  include  modifying  the  boundaries  of  designated 
natural  areas  such  as  Mammoth  Cave  National  Park  or  the  proposed 
Channel  Islands  National  Monument;  acquiring  and  protecting  a 
number  of  caves  or  other  small  areas,  each  of  which  contains  one 
or  more  endangered  invertebrate  species;  and  additional  manage- 
ment of  parks  and  refuges. 

Another  one-third  of  the  endangered  lower  animal  species  are 
threatened  principally  by  water  jjollution.  Approximately  60  species 
of  clams  could  possibly  be  restored  and  protected  by  improved  water 
pollution  control  efforts  in  five  southern  rivers:  the  Duck,  PovVell, 
and  Clinch  Rivers  in  Virginia  and  Tennessee;  the  (ireen  River  in 
Kentucky;  and  the  Altamaha  River  in  Georgia. 

The  remaining  one-third  of  these  400  endangered  shellfish  species, 
however,  would  be  considerably  more  difficult  to  protect.  These  are 
threatened  by  complex  factors,  such  ^s  over-collecting,  channeliza- 
tion, highway  and  housing  development,  dams,  introduced  species 
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such  as  the  Asian  sn^il,  dredging,  quarry  washing,  poor  erosion  con- 
trol, and  lowering  of  water  tables.  ^  ^ 

As  stated  earlier,  the  identification  of  ^  threatened  species  and^ 
other  significant  wildlife  trends  must  precede  any  corrective  measures, 
and  our  knowledge  base  for  making  such  identifications  is  deficient 
in  many  respects.  Even  with  the  additional  species  identified  in 
the  recent  endangered  status  review,  our  present  lists  of  threat- 
ened species  and  subspecies  are  known  to  be  incomplete.  Generally, 
these  lists  reflect  geographical  areas  in  which  the  most  scientific 
work  has  been  done,  or  which  contain  habitats  of  species  that  have 
important  commercial  or  sport  harvest  value. 


Monitoring  ^     .  \ 

Wfldlife  and  wildlife  habitat\Qonitoring  has  not  received  the  same 
priority  as  the  monitoring  of  aiiNi^d  water  quality.  Although  the 
realized  and  potential  economic  benefits  of  commercial  and  recrea- 
tional uses  of  our  Nation's  wildlife  and  habitat  resources  are^reat, 
the  esthetic  and  scientific  benefits  are  neither  well-understood  noj* 
readily  quantifiable.  Furthermore',  wildlife  monitoring  is  often  diffi- 
cult. Many  populatiorjs  are  widely  dispersed,  highly  mobile,  accessi-^ 
ble  only  ^vith  great  difficulty,  anchor  fluctuate  greatly  from  year  to 
year.  Others  are  ^^graphically  restricted  in  their  distribution  and 
often  are  considered  to  be  primarily  of  local  interest.' 

The  potential  benefits  of  improved  and  better-coordinated  wildlife 
monitoring  seem  considerable.  In  addition  to  providing  information 
about  important  species  to  guide  management  and  corrective  tfTorts, 
improved  monitoring  could  increase  our  ability  to  utilize  wildlife  as^ 
a  continuous  early-warning  system  for  environmental  conditions  and 
disturbances.  Any  rapid,  major  change  in  a  species  population,  'for 
example,  should  constitute  a  warning  to  investigate  the  cause.  More- 
over, improved  monitoring  of  managed  popu^lations  would  increase 
our  abilities  to  assess  the  efFectivertess  of  such  management. 

CEQ's  1972  Annual  Report  discussed  preliminary  recommenda- 
.tions  of  the  Smithsonian  Institution  for  improving  our  capal^ilities 
in  wildlife'^monitoring  on  a  nationwide  basis.  In  addition  to  recom- 
mendations related  to  improved  assessment  of  wildlife  and  habitat 
trends,  this  report  suggested  monitdring  a  number  of  species  (see 
Table  32)  preliminarily  proposed  as  indicators  of  various  aspects  of 
environmental  quality. 

Any  utilization  of  wildlife  population  trends  as  environmental  qual- 
ity indicators  wglild  require  caution.  The  reason  for  a  dramatic 
change  in  a  population  of  any  species  could  not  be  cojafidently  pre- 
dicted in  advance.  Rather,  such  a  change  would  signal  a  need  for 
closer  investigation  of  its  causes. 

Managed,  regulated,  and  harvested  wildlife  populations  obviously 
respond  to  direct  human  influence  as  njuch  as  to  their  natural  en- 
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T«bl«32 

Possible  Species  indicators  of  Environmental  Quality 


Chemical  contamination 
Aquatic 

^        Bald  eagle,  osprey,  herring  gull,  trout,  shrimp 
Terrestrial  ,  ,  ' 

Golden  eagle,  robin,  mourning  dove^  woodcoclt.  cave  bat 
Atmospheric 

«  Lichens,  mosses,  ^et^cted  crop  and  forest  plant  species 
Garbage  and  111th  contamination 

Herring  gull,  starling,  domestic  pigeon,  NorwaV  rat 
Crop  d-amage     ^n,^  ^ 

Starling,  red-winged  blackbird,  cowbird.  common  grackle,  Norway  rat 
Urban  degradation 

Starling,  domestic  pigeon,  Norway  rat 
Esthetic  quality 

Condor,  golden  eagle,  bald  eagle,  robin,  bluebird,  cardinal,  mockingbird,  polar 
bear,  prong^horned  antelope,  sea  otter,  beaver,  alligator. 
Wildlife  recreation 

Mallard,  redhead,  canvasback.  Canada  gcrose,  mourning  dove,  woodcock,  prong- 
horned  antelop>B.  sunfish,  bass,  catfish,  trout,  pickerel 


Source:  D.  W.  Jenkins  et  al.,  "Development  of  a  Continuing  Program  to  Provide 
Indicators  and  Indices  of  Wildlife  and  Natural  Environment,**  Smithsonian  Institu- 
tion Ecology  Program,  Final  Report  to  the  Council  on  Environmental  Quality.  1972. 

vironment,  so  in  many  cases,  their  selection  as  general  environmental 
indicator  species  would  not -be  appropriate.  Many  endangered  species 
also  are  of  limited  value  as  indicators  for  general  use,  since  most  are 
geographically  restricted.  Moreover,  the  natural  habitats  of  these 
isolated  species  are  often  not  typical  of  ^he  biomes  in  which  they  are 
located,  and  a  single  man-produced  or  natural  threat  may  he  capa- 
ble of  causing-their  extinction.  In  addition,  the  great  majority  of  the 
geographically'  isolateji  endangered  species  occur  only  in  the  south- 
ern and  western  parts  bf  the  country  ( Figure  38 ) . 

On  the  other  hand,(a  number  of  species  of  birds,  widely  distributed 
endangered  species,  ajid  other  forms  of  wildlife  seem  to  have  poten- 
tial as  environmental!  indicators.  Moreover,  some  capability  for  na- 
tionwide trend  rnonitorini^  ^is  presently  available  for  some  of  these 
species.  For  exam'Jjle,  non-endangered,  non-game  -bird  populations 
have  been  monitored  annually  by  the  National  Audubon  Society  and 
the  continental  Breeding  Bird  Survey  of  the  U.S:-Fish  and  Wildlife 
Service.*^  With  the  collaboration  of  the  Canadian  Wildlife  Service 
and  the  help  of  approximately  2,000  observers,  this  survey  has  been 
conducted  since  1966.  The  survey  employs  data  from  a  network  of 
randomly  distributed  roadside  bird  counts  conducted  throughout  the 
United  States  and  Canada  ^each  year  during  breeding  season.  Nearly 
500  bird  species  are  observed  each  year  by  this  network.  Data  on  ap- 
proximately 120  of  the  most  abundaht  species  are  statistically  ex- 
amined by  computer  to  monitor  state,  regional,  and  continental  popu- 
lation trends.  For  most  of  the  bird  species,  observed  population 
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changes  Fiave  been  small  during  the  past  several  years,  averaging  less 
than  2  percent  per  year.  There  are  notable  exceptions,  however. 

From  1968  to  1972,  starlings  increased  at  an  alarming  rate,  espe- 
cially from  the  Rocky  Mountains  westward,  lA  spite  of  local  control 
measures,  the*' average  annual  starling  increase  observed  in  western 
states  has  been  approximately  25  percent.  In  this  r  gard,^it  is  note- 
worthy thaj  starlings  have  been  identified  as  dn  important  indicator 
species  for  garbage  and  f]|th  contamination,  crop  damage,  and 
urban   degradation.'^  *  ' 
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In  the  eastern  states,  the  greatest  population  increases  have  occur- 
red in  two  introduced  (non-native)  species.  The  house  finch,  a  west- 
ern bird  introduced  in  New  York  in  the  I940's,  has  been  increasing  by 
about  18  percent  p^er  year  since  1966.  The  cattle  egret,  an  invader 
from  South  America,  has  increased  by  about  13  percent  per  year. 
Other  species  for  which  sip^nificant  increases  of  4  to  7  percent  per  year 
have  bee^  observed  include  the  barn  swallotv,  house  wren,  robin,  and 
common  grackle. 

Major  population  declines  observed  by  the  Breeding  Bird  Survey 
have  included  the  lark  bunting  and  the  yellow  warbler,  which  have 
decreased  approximately  11  percent  and  15  percent  per  year,  respec- 
tively, in  the  central  United  States.  After  formerly  declining,  the  east- 
em  bluebird  recovered  substantially  m  1969-72. 

Breeding  Bird  Survey  data  for  1972-73  show  that  Hurricane  Agnes 
and  the  severe  midwest  winter  of  that  year  caused  significant  reduc- 
tions in  local  populations  of  some  bird  species.  Good  production  out- 
side of  afTerted  areas,  however,  appears  to  have  compensated  for 
these  losses.  Consequently,  most  reductions  were  not  significant  on  a 
nationwide  basis. 

Besides  the  Breeding  Bird  Surveys,  consideration  is  being  given  to 
other  ways  to  conduct  efficient,  coordinated,  comprehensive  wild- 
life monitoring.  One  possibility  is  increased  use  of  remote  sensing.''' 
Many  valuable  potential  benefits  of  aerospace  technojogy  might  be 
utilized  to  a  greater  extent  for  these  purposes.  However,  most  remote 
sensing  capabilities  are  better  related  to  characterizing  various  as- 
f{ect§  of  our  wildlife  resources,  ^uch  as  migration  patterns  and  phy- 
siological functioning,  rather  than  providing  inventories  of  wildlife 
populations.  Nevertheless,  the  capabilities  of  multispectral  scanning 
both  to  characterize  and  to  inventory  jiatural  Habitat  are  developing 
rapidly. 

In  summary,  the  need  for  improved  wildlife  monitoring  is  ap- 
parent, and  CEQ  is  working  with  Federal  agencies,  universities,  and 
professional  societies  in  various  disciplines  to  define  a  proper  Federal 
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role  in  coordinating  and  supplementing  present  wildlife  monitoring 
*and  related  ecological  researeJi.  A  forthcoming  report  of  a  Com- 
mittee on  Ecological  Research  sponsored  by  CEQ  and  the  Federal 
Council  on  Science  and  Technology  will  state : 

Ecological  research  activities  are  scattered  throughout  many 
agencies  of  the  Federal  Government  with  little  overall  coordina- 
tion, direction,  or  definition  of  priorities.  Large  volumes  of  sur- 
vey, monitoring,  and  Research  information  of  ecological  value 
are  gathered  by  Federal  agencies,  but  with  limited  or  specialized 
use,  generally  primarily  by  the  collecting  agency.  These  data,  to- 
gether with  non- Federal  information,  constitute  resources  of 
enormous  value  if  selected,  focused,  analyzed,  and  Integrated 
for  applicability  to  specific  environmental  problems,  to  strength- 
ening the  ecol6gical  basis  for  regulatory  actions  in  land,  water, 
air,  and  resource  management,  and  to  mitigation  of  environ- 
mental impacts.  Without  a  Federal  focus,  response  to  problems 
which  require  ecological  information  or  capability  will  continue 
to  be  fragmented,  costly,  redundant,  and  reflexive  rather  than 
strategic,  efficient,  and  contributory  to  national  goals  and 
productivity. 

Environmental  Indices  and  Interpretive  Techniques 
The  Need  for  Better  Interpretive  Techniques 


As  stated  in  the  introduction  tb  this  chapter,  there  is  a  critical 
need  for  accurate  and  timely  information  about  environmental  con- 
ditions and  trends,  in  order  that  important  decisions  affecting  en- 
vironmental quality  and  natural  resources  can  be  made  on  the  most 
Infomned  basis  fi^ssible.  The  key  word  here  is  information,  not  just 
data.  Although  many  programs  for  acquiring  environmental  data 
are  important  and  valuable,  the  interpretation  of  their  results 
usually  requires  technical  training  and  experience.  The  general  public 
and  many  decisionmakers  in  government  and  industty  meanwhile 
must  be  supplied  with  comprehensive  assessments  of  the  significance 
of  these  data  on  a  timely  basis,  thereby  enabling  these  individuals  to 
appreciate  the  feasible  options  and  the  consequences  of  alternative 
decisions. 

Having  recognized  this  need,  the  Congress  authorized  and  directed, 
in  the  National  Environmental  Policy  Act  of  1969,  that  to  the  full- 
est extent  possible,  all  agencies  of  the  Federal  Government  shall 
.  .  identify  and  develop  methods  and  procedures,  in  consultation 
with  the  Council  on  Environmtntal  Quality  .  .  .  which  will  insure 
I  that  presently  unquantified  environmental  amenities  and  values  may 
be  given  appropriate  consideration  in  decisionmaking  along  with 
economic  and  technical  considerations." 

In  CEO's  previous  ,\nnual  Reports  and  other  studies,  attempts 
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have  been  made  to  ( 1 )  develop  and  provide  these  kinds  of  inter- 
pretive analyses  and  (2)  report  on  progress  in  developing  environ-  t 
mental  indices  and  indicators  as  potential  practical  tools  by  which 
environmental  assessments  could  be  effectively  communicated  to  the 
public.  Other  Federal  agencies  also  have  contributed  to  this  effort. 
In  general!,  however,  the  response  of  both  the  Federal  Government 
and  the  scientific  community  to  this  important  need  and  mandate 
has  been  inadequate.  Both  the  National  Academy  of  Sciences  and 
the  Library  of  Congress  have  i'ecently  concluded  that  environ- 
mental indices  and  other  interpretive  tools  are  feasible  and  much 
needed;  th;at  previous  efforts  have  been  inadequate;  and  that  ^ 
intensified  Federal  effort  is  needed  in  this  area. 


Developing  Indices  and  Other  Techniques 

It  should  be  recognized  that  considerable  difficulties  are  involved 
in  the  development  of  any  environmental  index  or  interpretive  tech- 
nique. There  are  no  measurable  paramqtei^  called  "environmental 
quality,"  "air  quality,"  "water  quality,"  or  "ecological  balance"  any 
more  than  there  is  a  measurable  medical  parameter  called  "health." 
Since  we  cannot  directly  measure  environmental  quality,  we  monitor 
various  individual  parameters^ — such  as  particulate  matter  concen- 
trations in  air  or  di.ssolved  oxygen  levels  in  water — which  are  in  some  |?  \ 
way  related  to  it.  To  form  reasonable  judgments  about  environmental 
condition^  and  trends,  we  must  conduct  monitoring  programs  that 
. ejqjerimentally  ask  needed  questions;  we  must  obtain  and  analyze 
data  that  are  valid,  accurate,  and  representative ;  and  we  must  makeU 
number  of  scientific  and  socioeconomic  decisions  about  how  to  weigh 
these  da|a  in  forming  interpretations  and  judgments.  Generally,  if  >ve 
seek  to  obtain  high  accuracy  and  representativeness  in  our  interactive 
techniq^ues,  they  can  become  quite  complicated'^and  may  be^ully 
understood  only  by  technically  traiq^^eople.  On  the  other  hand,  if 
we  seek  simplicity  in  communicatirig  our  assessments  of  environ- 
mental quality,  we  run  increased  risks  of  misrepresenting  reality.  The 
most  accurate  and  confident  assessments  of  environmental  quality 
will  always  require  .special  studies  by  competent  professionals  for  each 
question  asked.  * 

During  the  past  Jew  years,  the  type  of  simplified  interpretive  tech- 
nique that  has  received  the  most  attention  in  these  regards — and  in 
the  Council's  Annual  Reports— has  been  the  aggregated  numerical 
index.  Whether  designed  to  represent  air  quality,  water  quality,  or 

-  some  otl\er  environmental  aspect,  such  a  numerical  index  typically 
consists  of  an  equation  that  can  combine  and  transform  data  on  one 
or  more  individual  parameters  into  a  single  aggregated  value.  In 
many  indices,  the  transformation  processes  introduce  a  numerical 
relationship  of  the  measured  data  values  to  established  standards  or 
re**erence  levels  for  each  parameter.  Some  indices  are  also  designed 

,  ,tQ  facilitate  differential  weighting  of  the  various  parameters,  so  that 
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^sii\i{^dt^yf^xj'i  tkp  relative  significance  of  each  parameter,  based  on 
ecological  or  health  effects,  becoirse  a  factor  in  arriving  at  a  final 
index  value. 

In  attempting  to  develop  and  use  various  environmental  indices, 
one  encounters  serious  problems.  Th^se  include  a  lack  of  consensus 
on  index  design  and  weighting  of  factors ;  serious  concerns  about  losing 
sight  of  the  limitations  and  shortcomings  normally  present  in  any 
data,  once  they  are  "hidden"  in  an  index;  and  the  losses  of  informa- 
tion that  result  from  the  mathematics  of  index  calculation.  In  other 
words,  even  though  it  may  be  generally  acknowledged  that  the  average 
citizen  derives  little  information  from  learning,  for  example,  that 
ambient  sulfur  dioxide  in  a  city  averaged  48  micrograms  per  cubic 
meter  of  air  over  a  day  or  a  year,  considerable  doubts  are  also  fre- 
quently expressed  about  either  the  validity  or  usefulness  of  character- 
izing the  city's  air  quality  as  having  an  overall  index  value,  for  in- 
stance, of  35.  This  criticism  can  apply  even  to  the  best-designed 
Indices  currently  available,  as  well  as  the  many  indices  of  limited 
scientific  validity  that  have  proliferated  in  recent  years  among  many 
local  governments  and  news  media. 

S:^,  presently  unsatisfactory  state  of  our  development  of  environ- 
il  indices  and  other  interpretive  techniques  has  therefore  been 
due  both  to  the  difficulties  of  the  problem  and  to  a  cautious  attitude  of 
the  Federal  Government  and  the  scientific  community.  It  is  impor- 
tant to  recognize,  however,  that  questions  about  the  validity  or  use- 
fulness of  any  particular  aggregated  numerical  index  are  different 
from  more  fundamental  questions  about  the  needs  for  improved  inter- 
pretive techniques.  Failure  to  recognize  this  distinction  can  raise 
impediments  to  critically  needed  efforts  toward  better  public  informa- 
tion. 

There  are  many  potentially  useful  types  of  indices,  indicators,  and 
other  techniques.  The  aggregated  numerical  index  does  have  po- 
tential value,  but  it  is  only  one  of  the  types  of  techniques^that  can 
be  utilized.  The  range  of  other  techniques  can  include,  for  example, 
a  simple  graphic  representation  of  the  geographic  distribution  of  air 
emissions  or  water  discharges  in  a  region  over  time,  by  j5arameter; 
expressions  of  the  frequency  of  ambie,nt  standards  violations;  or  the 
dynamics  of  a  "biological  indicator"  species  population.  The  basic 
criteria  by  which  the  value  of  saich  techniques  should  be  assessed 
are  relatively  straightforward.  They  should  facilitate  improved  com- 
munication of  environmental  quality  information  to  the  public.  They 
'  should  be  readily  derived  from  available  monitoring  data,  or  at  least 
from  data  feasibly  obtainable  on  a  timely  basis.  They  should  strike  a 
balance  between  oversimplification  and  complex  technical  concept- 
ualizations. They  should  impart  an  understanding  of  the  significance 
of  the  data  they  represent.  They  should  be  objectively  derived  but 
amenable  to  comparison  with  expert  judgments,  in  order  that  their 
validity  can  be  assessed.  In  addition,  they  should  be  designed  so  that 
in  an  aggregate  presentation,  they  form  a  complementary  set  of  in- 
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terpretive  techniques  that  help  the  public  reach  informed  decisions 
about  environmental  quality  an^management  needs. 

Recent  Progress 

Some  progf|ess  has  been  made  during  the  past  year.  Regarding  air 
quality  indic^l,  the  status  of  which  has  been  described  in  detail  by 
CEQ  in  previdus  Annual  Reports,  most  of  the  relatively  advanced 
techniques  have  been  reviewed  byEPA/^  and  Oak  Ridge  National 
Laboratory,^ ^  as  v/ell  as  by  the  Library  of  Congress  ^°  and  the  National 
Academy  of  Sciences. EPA  is  also  conducting  a  survey  and  evalua- 
tion of  the  many  air  qualify  indices  presently  in  use.  For  water  quality, 
EPA  is  evaluating  a  number  of  indices  and  other  simplified  water 
quality  reporting  and  interpretive  techniques.  Of  the  indices  being 
studied  by  EPA.  the  National  Sanitation  Foundation's  water  quality 
index,  described  in  CEQ's  1973  Annual  Report,  is  limited  because 
of  its  focus  on  parameters  related  primarily  to  treatment  plant  design, 
as  v/ell  as  the  difficulty  of  relating  its  values  to  water  quality  statndards 
or  stream  flow  effects.  The  Pollution  Profile,  also  being  evaluated 
by  EPA,  combines  two  indices:  a  Water  Quality  Index  anti  a  Pollu- 
tion Index.  The  i'oUution  Profile  relates  to  water  quality  standards 
but  also  involves  many  subjective  determinations.  EPA  is  also  eval- 
uating an  Objective  Water  Quality  Index,  which  employs  a  non- 
subjective,  computational  approach  to  relating  water  quality  data 
to  standards.  Individual  index  factors  can  be  weighted  in  this  index 
on  the  basis  of  significance  criteria.  Another  indicator  under  consid- 
eration relates  the  frequency  of  violations  of  standards  or  reference 
levels  for  several  pollutant  categories.  Finally,  EPA  is  also  evaluating 
a  technique  being  developed  for  combining  indices  of  biological  di- 
versity and  redundancy  in  aquatic  ecosystems  as  a  potentially  useful 
supplement  to  indices  related  to  water  quality  standards. 

The  Task  Before  Us 

CEQ  will  continue  its  efforts  in  the  development  of  interpretive 
techniques  related  to  air  quality,  water  quality,  land  use,  and  ecologi- 
cal conditions  and  trends.  However,  no  Feder2|.l  committee  or  small 
staff  agency  can  adequately  accomplish  this  task  without  considerable 
help  from  the  scientific  community  and  support  from  the  agencies 
that  are  primarily  responsible  for  acquiring  or  assimilating  environ- 
mental data.  To  achieve  the  capabilities  needed,  it  will  apparently  be 
necessary  to  increase  the  responsibilities  of  the  Environmental  Pro- 
tection Agency;  the  Departments  of  the  Interior,  Agriculture,  Com- 
merce, Defense,  and  Health,  Education,  and  Welfare;  the  Atomic 
Ener^  Commission;  and  the  National  Science  Foundation.  These 
responsibilities  would  involve  the  task  of  developing  meaningful 
indices,  indicators,  and  other  techniques  for  interpreting  environ- 
mental monitoring  data,  as  well  as  periodically  reporting  data  in  such 
formats.  Failure  to  meet  these  needs  will  result  not  only  in  les.^  in- 
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formed  decicions  about  environmental  quality,  but  alio  in  some  mis- 
direction of  resources  expended  on  environmental  monitoring  and 
data  processing. 

Environmental  Data 

In  the  past,  a  number  of  readers  have  suggested  that  the  A""ual 
Report  would  be  more  useful  if  it  included  additipnal  basic  statistical 
information  pertaining  to  environmental  quality.  This  section  is  an 
initial  attempt  to  meet  that  need.  Readers  are  invited  to  provide 
suggestions  for  improving  these  data  tah\es  so  that  this  section  can 
become  a  brief  "Environmental  Statistical  Abstract." 

The  following  tables  are  provided  in  this  initial  presentation : 

33.  World  Trends  in  Population  and  Vital  Statistics,  by  Geographi- 
cal Region  and  Development  Status 

34.  U.S.  Trends  in  Population  and  Vital  Statistics 

35.  U.S.  Population  Trends,  by  Age 

36.  U.S.  Population  Trends,  by  Region 

37.  U.S.  Urban  and  Rural  Population 

38.  U.S.  Population  of  SMSA's  and  Nonme^ropolitan  Areas 

39.  U.S.  Land  Use  and  Government  Ownership 

40.  U.S.  Water  Use,  by  Category 

41.  U.S.  Water  Use,  by  Region 

42.  U.S.  Agricultural  Inputs 

"43.  U.S.  Agricultural  Production 

44.  U.S.  Pesticide  Production 

✓  » 

45.  Estimated  U.S.  Pesticide  U^e 

46.  U.S.  Forests :  Area  and  Growing  Stock 

47.  U.S.  Forest  Products;  Production,  Consumption,  Foreign  Trade 

48.  U.S.  Forests:  Net  Annual  Growth  and  Removal  of  Sawtimber 
and  Growing  Stock  *  * 

49.  World  Commercial  Fish  Harvest,  by  Region 

50.  U.S.  Commercial  Fish  Harvest 

51.  World  Commercial  Harvest  of  Fish  and  Other  Aquatic  Life 

52.  World  and  U.S.  Mineral  Statistics 

53.  U.S.  Energy  Consumption,  by  Category 

54.  U.S.  Energy  Consumed  for  Electricity  Production 

55.  U,S.  Wholesale  Price  Index,  by  Commodity 

56.  U.S.  Recreational  Statistics:  Visits  to  Recreational  Areas 

57.  U.S.  Recreational  Statistics:  Participation  in  Selected  Outdoor 
Activities 

58.  (U.S.  Air  Pollutant  Emissions  Trends,  Total  Emissions 

59.  U.S.  Air  Pollutant  Emissions  Trends,  Rates  of  Change  ^ 

60.  U.S.  Ambient  Air  Quality  Trends,  by  Monitoring  StatiOTj 

61.  U.S.  Ambient  Air  Quality  Trends,  by  Air  Quality  Control 
Region 

62.  U.S.  Water  Quality  Trends 
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Trends  in  U.S.  Population  and  Vital  Statistics,  1940-72 


Cotooory 

1940 

1950 

1960 

1970 

1972 

Total  U.S.  population  (Wmi) 

132,165 

151,326 

179.975 

203,810 

209,851 

Total  birtho  (1,000) 

»  2,559 

1  3,632 

»  4,258 

3,718 

9  3.256 

Crudo  birth  roto  (per  1,000  of 

Population) 

19.4 

24.1 

23.7 

18.2 

15.6 

Gonoral  fortuity,  rato  (birtho  per 

1,000  fomaloo,  15-44  yoaro  of 

□go) 

79.9 

106.1 

119.1 

87.4 

73.4 

Total  Immigration  (1,000) 

52.8 

103.5 

251.5 

373 

385 

immigration  rato  (per  1,000  of 

population)^ 

«  0.4 

•  0.7 

•  1.5 

1.8 

1.8 

Total  deaths  (1,000) 

1,417 

1,4^2 

1,712 

1,921 

1,962 

Crudo  death  rato  (deaths  per 

1,000  population) 

10.8 

9.6 

9.5 

9.4 

9.4 

Life  expectation  at  birth  (yoarc) 

62.9 

68.2 

69.7 

70.8 

72.2 

Life  expectation  at  5  years  (yoaro) 

62.5 

65.5 

67.0 

NA 

67.8 

Rate  of  natural  incroaoo  (birtho- 

deaths,  per  1,000  population) 

8.6 

14.5 

14.2 

8.4 

8  6.2 

»  Figures  odjuctod  for  undorroglstratlon. 
» Preliminary  figures. 

»  Immigration  rates  for  1940,  1950,  and  1960  are  averages  for  1931-40,  1941-50. 
1951-60  respectively.  *  ^  " 

«  Excludes  Alaska  and  IHawali. 


Sources:  National  Center  for  Health  Statistics,  Vitat  Statisthsof  tho  United  Stattss, 
annual  reports;  U.S.  Jmmlgration  and  Naturalization  Service,  an#)ual  reports;  and 
unpublished  data,  as  cited  in  U.S.  Bureau  of  the  Census,  Statisticai  Abstract  of  tbts 
United  Stattss,  1973  (1973),  Tables  65,  78,  80,  and  141. 


Tabit  35 

U.S.  Population  Trends,  by  Age,  1950-73 

[In  thoutandt] 


Year 

Total 
all  ages 

Under 
5  years 

5-14 
years 

15-34 
years 

35-64 
years 

65  years 
and  over 

Median 

age 

1950 

152,271 

16,410 

24,588 

46,391 

52,486 

12,397 

30.2 

1960 

180,671 

20,337 

35,735 

47,497 

60,422 

16,679 

29.4 

1970 

204,879 

17,167 

40,6^8 

61,750 

65,094 

^0,177 

28.0 

1973 

210,404 

16,714 

38,98^ 

67,487 

65,891 

21,133 

NA 

NA— Not  available. 

Sources:  U.S.  Bureau  ot  the  Census,  Current  Population  Reports,  Scries  (^-25,  Nos. 
311,  483,  493,  as  cited  in  U.S.  Department  of  Commorco,  Statistical  Abstract  of  ttj0 
United  States,  1973  (1973),  Table  3,  and  Series  P-25,  No.  519. 
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Tabia  36 

U.S.>opulation  Trends,  by  Region,  1940-73 


[In  thtMMndt] 


Region  • 

1940 

1950 

1960 

1970 

1973 

Total  United  Sut«s 

132,1€5 

151,32C 

179,975 

20S,«10 

209,«51 

New  England 

8,437 

9,314 

10,532 

11,880 

12,151 

MIddIO  Atlantic 

27,539 

30,164 

34,270 

37,272 

37,528 

East  North  Centr&l 

26,626 

30,399 

36,291 

40,322 

30,896 

West  North  Central 

13,517 

14,061 

15,424 

16,359 

16,704 

South  Atlantic 

17,823 

21,182 

26,091 

30,791 

32,459 

usst  South  Central 

10,778 

11,477 

12,073 

12,844 

13,289 

West  South  Central 

13,065 

14,538 

17,010 

19,389 

20,257 

Mountain 

4,150 

5,075 

6,^16 

8,344 

9,149 

Pacific 

10,229 

15,115 

21,363 

26,609 

27,417 

Puerto  Rico 

1,859 

2,211 

2,350 

2,712 

NA 

NA— Not  available. 
»  Regions: 

New  £ngtand^Malno,^Now  Hampshire,  Vermont,  Massachusetts,  Rhode 
Island,  Connecticut 

Middle  Atlantic— New  York,  New  Jersey,  Pennsylvania. 

Cast  North  Contral-40hio,  Indiana,  Illinois,  Michigan,  Wisconsin. 

West  North  Central— Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota, 
Nebraska,  Kansas. 

South  Atlantlc—Dotaware,  Maryland,  District  of  Columbia,  Virginia,  West 
Virginia,  North  Carolina,  South  Carolina,  Georgia,  Florida. 

East  South  Central— Kentucky,  Tennessee,  Alabama,  Mississippi. 

West  South  Central— Arkansas,  Louisiana,  Oklahoma,  Texas. 

Mountain— Montana,  Idaho,  Wyoming,  Colorado,  Now  Mexico,  Arizona,  Utah, 
Nevada.  a 

Pacific— Washington,  Oregon,  California,  Alaska,  Hawaii. 

Sources:  U.S.  Bureau  of  the  Census,  Stat/sf/ca/>4bsfractof  tfje  United  States,  1973 

(1973)  ,  Table  14,  and  Current  Poputation  Reports,  Series  P-25,  Nos.  500  and  508 

(1974) .  V 

labia  37 

U.S.  Urban  and  Rural  Population,  1950-70 


[In  thoutandtj 


Class  and  size 

1950 

1960 

1970 

Urban 

Total 

96,469 

125,269 

149,326 

Placofi  of  500,000  or  more 

26,591 

23,595 

31,736 

Places  of  100,000-500,000 

17,721 

22,418 

24,728 

Places  of  10,000*100,000 

29,606 

46,355 

55,987 

Places  of  loss  than  10/000 

15,207 

18,050 

21,689 

Unincorporated  part^  of  urbanized  areas 

7,344 

9,851 

15,186 

Rural                         ^  y 

ToUl 

54,230 

54,054 

53,887 

Places  under  2,500* 

10,054 

10,391 

10,508 

Other  rural 

43,725 

43,664 

43,379 

Tout  U.S.  population 

150,699 

179,323 

1203,213 

'  Excludes  Hawaii  and  Alaska. 

Source:  U.S.  Bureau  of  the  Census,  U.S.  Census  of  Population,  1970,  Vol.  I,  Part  A, 
a»cited  in  U.S.  Bureau  of  the  Census,  Statistical  Abstract  of  the  United  States,  1973 
(1973),  Table  18. 
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Tabl«  39 

U.S.  Land  Use  and  Government  OwnershiPi  1950-70 

(In  acrat] 


Land  uso 

1950 

1960 

1970 

1  0TBI 

2,273 

1  2t271 

8  2t264 

Farm  ♦ 

1  162 

1  \  124 

1  1  064 

GrazinQ  land ' 

402 

rOrOSX  laila  nOl  tiru^Ou 

368 

i>in6r  • 

O**  i 

1 DIBI 

29  X37 

32*321 

S8|0C4 

National  Parks 

23  836 

26  704 

State  parks » 

41657 

51602 

8,'555 

Ccunty  and  fnunlcipal  parks 

644 

1,015 

966 

F«d«raliy  own«d  land  (million) 

ToUl  0 

7  754 

772 

762 

Bureau  of  Land  Management 

NA 

500  , 

474 

Forest  Service 

180 

106  # 

187 

Park  Service 

23.8 

25.7 

28.5 

Fish  and  V/ildiife  Service 

77 

16 

28 

Department  of  Defense  o 

30 

31 

31 

Civil  works » 

NA 

15 

16 

Other  13 

NA 

7 

8 

t  X959  data. 
»  1969' data. 

9  Includes  grasslands,  arid  woodlands,  and  other  forested  land  grazed. 

<  Includes  urban,  industrial,  and  residential  areas,  rural  parks,  wildlife  refuges, 
highways,  railroad  rights  of  way,  ungrazed  desert,  rocky  barren  and  swamp  land, 
tundra  and  other  land. 

8  Excludes  state  forests,  wildlife  refuges,  and  waysides  not  administered  by  state 
park  agencies. 

•  Excludes  outlying  area  beginning  in  1960. 

7  1955  data. 

-»  Army  (excluding  Corps  df  Engineers),  Navy  and  Air  Force. 
0  Corps  of  Engineers  and  Bureau  of  Reclaniatlon. 

w  Atomic  Energy  Commission,  Tenftescoe  Valley  Authority  and  Bureau  of  Indian 
Affairs. 

i^^'Sources:  U.S.  National  Park  Services,  Areas  Administered  by  the  National  Park 
Service*  semiannual;  U.S.  Bureau  of  Outdoor  Recreation,  State  Outdoor  Recreation 
Statistics^l962  (1963);National  Recreation  and  Park  Association,  Arlington,  Va., 
State  Park  Statistics,  ^%70,  PQrks  and  Recreation  (1971),  and  Recreation  and  Park 
Yearbook*,  General  Services  Administration,  Inventory  Report  on  the  ''Real  Property 
Owned  by  the  U.S,  Throughout  the  Wotid,  annual:  and  U.S.  Department  of  Agriculture, 
Economic  Research  Service,  Agricultural  Statistics,  annual,  ao  cited  in  U.S.  Bureau 
of  the  Census,  statistical  Atstract  of  the  United  States*  1973  (1973),  Tables  323, 
328,  329.  and  983. 
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Tabla40 

U.S.  Water  Use,  )>y  Category,  1940-72 

[In  billion  gallon  daily  avaraga) 


Water  use 

1940 

1960 

1970 

1972 

Total 

136.43 

202.70 

322.^0 

327.30 

350.34 

Groundwater  * 

22.56 

35.19 

5a  17 

54.27 

56.27 

irrigation  ' 

71.03 

100.0.0 

135.00 

119.18 

122.51 

Public  water  utilities 

10.10 

14.10 

22.00 

27.03 

28,34 

Rural  domestic  ^ 

3.10 

4.60 

4.00 

4.34 

4.44 

industrial  and  miscollanooMs  ' 

29.00  ^ 

3a  10 

41,20*' 

55.95. 

59.76 

Steam  eie-ctric  utilities 

23.20 

45.90 

9a70 

120.80 

135.30 

'  Total  take,  including  delivery  losses,  but  not  including  reservoir  evaporation. 

^  Rur^l  farm  and  nonfarm  household.9nd  garden  use,  and  water  for  farm  stocl< 
and  dairies.  '  i 

'  For  1940-1960,  includes  manufacturing  -and  mineral  Industries,  rural  com- 
mercial industries,  air-conditioning,  resorts,  hotols,  motels,  military  and  other  State 
and  Federal  agencies,  and  other  miscellaneous  uses;  thereafter,  includes  manu- 
facturing, miniag  and  mineral  processing,  oVd nance,  and  construction. 

Sources:  OS,  Bureau  of  Competitive  Assessment  and  Business  Policy,  1940-6Q 
ba&ed  principally  on  comrhitt^e  prints  of  the  U.S.  Senate  Committee  on  Water 
Resources,  thereafter  on  National  Assessment  of  the  Water  Resources  Counc/7  (1968), 
as  cited  in  U.S.  Bureau  of  the  Census>  Statisticai  Abstract  of  the  United  States,  1973 
(1973),  Table  2^5.  ^  ' 
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T«bl«41 

U.S.  Water  Use,  by  Region,  1960  and  1970 

CIn  million  galloiU  par  day] 


Region  ^ 

Water  withdrawn  » 

Fresh  water  used « 

1960  « 

1970 

1960 

1970 

Unltad  SUtai 

total 

250,000 

370,000 

'  ^0,000 

•7,000 

Surface 

200,000 

300,000 

New  England 

6,680 

9,730 

31L7 

425 

Middle  Atlantic 

31,800 

44,300 

1,150 

1,490 

East  North  Central 

42,700 

61,900 

1,370 

1,720 

We<t  North  Central 

12,950 

20,050 

3,930 

7,610 

South  AtlantlcT 

27,050 

48,600 

2,16Q, 

3,378 

East  South  Central 
West  South  Central 

13,800 

19,700* 

1,336 

1,020 

25,3^0 

40,600 

9,400 

13,830 

Mountain 

^2,200 

£0,300 

^1.800 

29,400 

Pacific 

44,400 

70,500 

19,710.7 

27,926 

Puerto  Rico 

1,200 

3,000 

^  280 

170 

1  Regions: 

New  England— Maine,  New  Hamp^ire,  Vermont,  Massachusetts,  Rhoda 
Island,  Connecticut 

Middle  Atlahtlc^-New  York,  New  Jersey, ^Pennsylvania. 

East  North  Central^Ohio,  Inctiana,  Illinois,  Michigan,  Wisconsin. 

West  North  Central-— Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota, 
'Nebraska,  Kansas*  , 

South-  Atlantic— Dejawa re,  ManMjhd,  District  ^of  Columbia,  Virginia,  West 
Virginia,  North  Carolina,  South  C^utlma,  Georgia,  Florida.  ' 

East  South  Central-^Kentucky,  Tenn^sse^,  Alabama,  MisslSjsippL 

West  South  Centrai^Arkansas,  Louisiana,  Oklahoma,  Texas. 

Mountain — Montana,  Idaho,  Wyoming,  Colorado,  New  Mexico,  Arizona,  Utah, 
Nevada. 

Paclflc—Wdshington,  Oregon,  Calltomla,  Alaska,  Hawaii. 
>  Withdrawal  signifies  water  physically  withdrawn  from  a  source,  fresh  or  saline. 
Excludes  water  used  for  hydroelectric  power  generation.  ^ 
*  Excludes  irrigation  conveyance  losses  by  evapotranspiration. 

Sources:  U.S.  Geological  Survey,  Estimated  Use  of  W»ter  in  tho  Unitad  States, 
1960  (1961)  and  U.S.  Geological  Survey,  Estimated  Usa  of  Water  in  the  United  States 
in  1970  (1971),  as  cited  In  U.S.  Bureau  o1  the  Census,  Statisticai  Abstract  of  the 
United  States,  1 973  (1^73),  Table  28a 
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Tibl«42 

U.S.  Agricultural  Inputs,  1950-72 


1  torn 

1  Q(^n 

1  70U 

1  QRn 
1 7OU 

1  Q7n 

• 

1972 

Total  flTmsi 

5,648 

r. 
3,963 

2,954 

2,870 

Number  (thousand) 

Acroag^  (million  acros) 

1,202 

1,176 

1,103 

1,093 

Commorciol  farms  (number,  \housand) 

3,706 

3  2,416 

»  1,734 

NA 

, Principal  crops,  harvexjtod  acroago  (million 

acres)  * 

336 

316 

283 

284 

Total  irrigated  land  (thousand  acros) 

25,905 

33,164 

39,129 

NA 

Fertilizers  consumed  (containing  primary 

nutrients,  thousand  tons) 

20,345 

24,374 

39,902 

•  39,896 

Farm  machinery  ^  ^ 

V 

Vehicles  (thousand) 

9,701 

10,888 

10,291 

7,412 

Harvesters  (thousand) 

1,447 

2,804 

2,440 

2,286 

L^bor  (billion  man>hours)  ^ 

15.1 

9.8 

6.5 

•  6.4 

Selected  farm  indices »  (1967=100) 

Total 

101 

97 

102 

103 

Farm  labor 

199 

134 

89 

89 

Farm  real  estate 

'  105 

99 

100 

Mechanical  power  and  machinery 

79 

91 

102 

103 

Fertilizer  and  liming  materials 

32 

54 

113 

122 

Feed,  seed,  and  livestock  purchases 

64 

84 

109 

109 

Taxes  and  interest  . 

77 

87 

107 

107 

Miscellaneous 

.  ^3 

80 

107 

113 

NA— Not  available. 

*  Census  year  1950  has  been  adjusted  for  undcrnumeration  and  for  changes  in 
definition  of  a  farm;  other  years  are  based  on  trend  and  on  indications  of  change  in 
acreage  and  livestock  surveys. 

2  1959  data. 

*  1969  data. 

*  Principal  crops  include  feed  grains,  hay  and  forage,  food  grains,  vegetables, 
fruits  and  nuts,  sugar  crops,  cotton,  tobacco,  oil  crops. 

*  1971  preliminary  data. 

*  Vehicles:  tractors,  motortrucks,  cars  (excludes  garden  tractors).  Harvesters: 
grain  combines,  corn  pickers,  pickup  balers,  field  foraga  harvesters. 

^  Man*equlvalent  hours:  represents  overhead  and  time  used  by  average  adult 
mahss  in  performing  farm  operations  on  crops  and  livestock. 

*  Preliminary  data. 

*  Units  used  In  indices  (1967  base)  are  the  sarpe  as  In  upper  half  df  table  for  each 
category  listed.  ° 

Sources:  U.S.  Department  of  Agriculture,  Statistical  Reporting  Service,  Statistics/ 
^uttBtin  §507  and  supplements;  U.S.  Department  of  Agriculture,  Economic  Research 
Service,  Changes  4n  Farm  Production  and  Efficiency^  annual;  and  U.S.  Bureau  of  the 
Census,  Census  of  Agricutture,  1969,  Vol.  II,  as  cited  in  U.S.  Bureau  of  the  Census, 
Statisticai  Abstract  of  the  \Jnite&Sfaie9t^973  (1973),  Tables  616,  975,  982,  1004, 
.1009,  1010. 
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U.S.  Agricultural  Production,  1940'^72 


7 


Item 

1940 

1950 

1960 

1970 

1972  » 

 1  

Wheat 

53  273 

61  607 

51  879 

43  564 

47  301 

PrnHiiPtinn  frnillinn  hii'Thf>l''>^ 

rlUUIJWklUII  VIIIIIIIUII  UUOII'UIO/ 

815 

1  019 

1  355 

1  352 

1  ,^45 

Yield  (bushols  per  ocro) 

15.3 

16.5 

26. 1 

31.0 

32.7 

FQrm  voluo  (million  dolldrs} 

556 

2,042^ 

2  361 

1  803 

2  575 

0.68 

2.00 

1 .74 

1.33 

1 

1  .D  / 

Export  (million  bushol^ ' 

40 

631 

694 

MA 

Cotton 

%3  157 

Acrnnon  fthmimnH  ^l*^p*l^ 

23  861 

17  843 

15  309 

1 1  155 

PrnHiirtinn  fmilUnn  hnln'>^ 

12 

10 

14 

10 

1  A 
I  ^ 

Ylold  (pounds  por  Qcro) 

252 

269 

446 

438 

495 

Pnrm  uniiio  fmillinn  Hnil^^*l^ 

621 

2  006 

2  154 

1  122 

1  744 

Prico  (cento  por  pound)  ' 

9.89 

40.07 

30.19 

21.98 

26.80 

1.2 

4.3 

6.8 

3.9 

NA 

1  410 

1  599 

1  14E 

QQQ 

Prnriiirtinn  ^million  □OlJnrl';^ 

1  460 

2  030 

1  9414 

1  906 

1  749 

YiolH  fnminHi  nor  nprn\ 

1  036 

1  269 

1  703 

2  122 

2  074 

Fsrm  voluo  (million  dolloro) 

234 

1,048 

1 , 1 84 - 

1,389 

1  <i43 

Prlf^n  fHnllnrt  nor  nniinH\  3 

0.16 

0.52 

0.61 

0.83 

cxpuri  vmiiiiuii  puuiiu!»/ 

180 

447 

555 

IMA 

Other  crops  * 

Acroago  (thousand  acros) 

128.234 

131,470 

113,611 

89,564 

84,447 

Production  (million  buohols) 

3,799 

4,678 

5,680 

5,753 

7,070 

Ylold  (bushols  per  aero) 

77.1 

95.0 

137.8 

172.0 

208.7 

PrICG  (dollars  por  bushel)  a 

0.47 

1.13 

1.81 

1.03 

1.07 

Export  (million  bushels) 

180 

447 

504 

*  555 

NA 

Vegetables  < 

Acroage  (thousand  acres) 

3,262 

3,722 

3,383 

3,198 

3,210 

Production  (million  tono) 

11,422 

15,204 

18,398 

20,601 

21,644 

Farm  value  (million  dolloro) 

308 

834 

1,125 

1,648 

2?,023 

.  See  footnoteo  at  end  of  table.  • 
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Table  43— Continued 

°  U.S.  Agricultural  Production,  1940-72— Continued 


Item 

1940 

1950 

1960 

1970 

1972  < 

Hay 

f 

59,783 

Acroago  (thousand  acroo) 

73,058 

75,150 

67,313 

61,492 

production  (million  tons) 

96 

104 

118 

127 

128 

Yield  (tons  per  aero) 

1.31 

1.38 

1.76 

2.06 

2.15 

Farm  valuo  (million  dollars) 

943 

2,222 

2,410 

3.078 

3.750 

Prlco  (dollars  per  ton)  » 

.  9.82 

21.10 

21.70 

26.10 

31.40 

Export  (thousand  tons) 

6 

23 

52 

131 

NA 

CattU  and  calvss 

• 

117,862 

Number  on  farms  (thousand) 

63,309 

77,963 

96,236 

112.369 

Farm  valuo  (million  dollars) 

2,770 

9,630 

13.^50 

20,160 

24,520 

Prlco  (dollars  por  100  pounds)  ^ 

NA 

23.3Q 

20.40 

27.10 

33.50 

Chick«n«  and  turksys 

Number  on  farms  (thousand) 

446.857 

461.673 

375,117 

431,010 

NA 

Farm  valuo  (million  dollars) 

283 

655 

419 

582 

NA 

Price  (cents  per  pound)  > 

NA 

27.6 

18.8 

15.8 

15.6 

Oth«r  animals  ^ 

80.212 

Number  on  farms  (thousand) 

NA 

NA 

92,196 

87,856 

Farm  value  (million  dollars) 

NA 

NA 

1.638 

2.097 

1  3,003 

Price  (dollars  per  100  pounds)  ' 

NA 

14.80 

10.45 

15.10 

16.20 

NA— Not  available., 
»  Proliminary  data. 
'  Average  price  for  yoar. 
1  Includes  flour. 

*  Corn,  oats,  sorghum. 

«  Artichokes,  asparagus,  lima  beans,  snap  beans,  beets,  broccoli,  brussel  sprouts, 
cabbage,  cantaloupe,  carrots,  cauliflower,  colory,  sweet  corn,  cucumbers,  eggplant, 
garlic,  honoydew  melons,  kale,  lettuce,  onions,  green  peas,  green  poppers,  shal- 
lots, spinach,  tomatoes,  watermelons  (lima  beans,  beets,  kale,  green  peas,  shallots 
discontinued  in  1968). 

•  Hogs,  pigs  sheep,  lambs. 

Sources:  U.S.  Department  of  Agriculture,  Statistical*  Reporting  Service,  Agricuh 
turat  Statistics,  1967  (1967),  Tables  1,  38,  50,  71.  85.  150,  163,  170.  180,  192, 
224,  300.  395;  U.S.  Department  of  Agriculture,  Economic  Research  Service,  Agri- 
cultural Statistics,  1973  (1973>,  Tables  1.  38,  49,  76,  84.  145.  158,  164,  174,  186, 
'215,292,386,and  1020. 
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Tablo  45   

Estimated  U.S.  Pesticide  Use 

[  In  million  pounds,  actlv*  IngrtdUnt] 


Total  U.S.  uso 


Form  uco 


Farmorc' 


Typo  of  poatiddo  i 

1966 

1971 

Porcont 
IncroaGo 
1966-71 

1966 

1971 

Porcont 
Incroaco 
1966-71 

total 
(porcont) 

1966 

1971 



Horbicidoo 

227 

359 

58 

125 

251 

101 

55 

70 

Incocticidos 

329 

319 

-3 

195 

201 

3 

59 

63 

Fungicidoc 

125 

155 

24 

33 

42 

27 

26 

27 

Total 

681 

833 

22 

353 

494 

40 

52 

S9 

^  Horbicidoo  includo  plant  growth  rogulatoro.  dofoHanta.  dosiccanta;  irrsocticldoa 
inciudo  miticidoo.  rodonticidoG,  fumigantG*  Excludod  aro  Gulfur.  crooGoto.  potroloum 
olio,  and  Govoral  othor  poGtlcidoa, 

SourcQo:  U.S.  Dopartmbnt  of  AgHculturo.  (?uanfyf/oG  of  Posticidos  Uccd  by  Farmors 
in  1966,  Agricultural  Economic  Report  No.  179  (1970);  and  U.S.  Dopartmont  of 
Agriculturo»  Economic  RoGoarch  Service.  Quontitioc  of  Poaticidoa  Ucod  by  Farmors  in 
1971  (1974), 


f 


Table  46 

U.S.  Forests:  Area  and  Growing  Stock,  1953-70 


Yoor 

•  f\ 

Total 
foroot- 

land 
(million 
acroG) 

Cbmnr 

lorclal  foroat  land  ownorohip 
(milHon  acroc)* 

Growing 
Gtock 
(billion 
cubic  feet) 

Total 

Federal 

State 
county,  or 
municipal 

Private 

1953 

748 

495 

111 

H 

28 



356 

517 

1963 

757 

508 

111 

28 

•  369 

628 

1970 

754 

500 

•  107 

29 

364 

649 

^  All  land  (a)  producing  or  phyGicalty  capable  of  producing  20  cu.  ft  of  wood  per 
year,  (b)  economically  available  on  the  date  ohoWn  or  proapectivGly,  and  (c)  not 
withdrawn  from  timber  utilization. 

Sourcea:  U.S.  ForoGt  Service.  Timber  Roaourcoa  for  Amorica'c  Future  (1958), 
Timber  Trondz  iti  tho  United  Statoc  (1965),  and  unpubliGhed  data,  as  cited  m  U.S. 
Bureau  of  the  ConGuo,  Statisticaf  Abatroct  of  tho  United  Statoa,  1973  (1973),  Table 
1048. 
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Tibl*47 

AJ.S.  Forest  Products:  Production,  Consumption,  and 
Foreign  Trade,  1950-70 


[In  millions  of  dollars] 


^  Activity 

1950 

1960 

1970 

VqIuo  ' 

Quan- 
tity 

Valuo' 

Quan- 
tity 

Valuo  ^ 

Quan* 
tfty 

• 

Production 

NA 

Total 

NA 

2,941 

3^10 

NA 

Lumbor  (million  board  loot)* 

1,816 

38,007 

1,645 

32,926 

Osi 

34«668 

Softwoo^O 

MA 

MA 

MA 

Hordwoodo 

NA 

7,374 

NA 

6,254 

NA 

7,138 

Woodpulp  (million  cubic  foot) 

388 

1,500 

565 

2,575 

781 

3,835 

■  Other  forost  produ^to 

779 

NA 

731 

NA 

698 

NA 

Consumption 

Total 

3,275 

NA 

3,271 

NA 

3,577 

NA 

Sow  logo  (million  cubic  foot) 

1,920 

6,360 

1,835 

5,560 

1,985 

6,110 

Pulpwood  logs  (million  cubic 

foot) 

574 

2,385 

721 

3,290 

945 

4,405 

Othor  Products 

780 

NA 

714 

NA 

647 

NA 

Exports,  logs  (million  cubic 

foot) 

98 

10 

172 

45 

•  309 

430 

imports,  logs  (million  cubic 

foot) 

390 

45 

502 

20 

676 

25 

>  All  valuos  In  1967  dollars;  values  for  1950  oro  Qvcrago  values  for  tht)  period 
1950-1954. 
»  VqIuoo  for  1960  oro  1960-1964  ovorogo. 
»  1969  value. 

« Includes  Cedar,  douglas  tir,  he/nlock,  pondorosa  pine,  redvilpod,  southern  yellow 
plno,  whito  fir,  white  pino,  osh,  booch,  cottOnwood*  elm,  maple,  oak,  sweet  (red 
and  cap)  gum,  tupcio  and  black  gum,  ond  yellow  poplar. 

NA=Nol  available. 

Sources:  U.S.  Forost  Service,  Tho  Domand  and  Prlco  Situation  for  Forost  Products^ 
onnual ;  U.S.  Buroau  of  tho  Census,  roportc  of  Census  of  Manufactures  and  Current 
Industrial  Reports,  series  M24T;  and  Mockoy-Shlclds  Economics,  Ina,  Nov/  York, 
N.Y.,  OS  cited  in  the  U.S.  Bureou  of  tho  Census,  Statistical  Abstract  of  tho  United 
States,  1973  (1973),  Tobies  1059  ond  1061. 
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Tabl«  49 


World  Commercial  Fish  Harvest,  bj^egion,  1966-72 


Y*ar 

Africa 

North 

and 
Control 
AmorIcQ 

South 
Amorica 

AoiQ 

Europe 

OcoaniQ 

USSR 

World  • 
total 

1966 

3,400 

4,460 

11,130 

21,270 

11,570 

170 

5,350 

57,300 

1967 

3,7eo 

4,400 

12,200 

22,040 

12,070 

80 

5,780 

60,400 

1968 

4,260 

4,670 

13,010 

23,840 

11,890 

190 

6,080 

63,900 

1969 

4,300 

4.560 

11,V50 

24,440 

11,340 

170 

6,500 

62,700 

1970 

4,090 

4,900 

14,860 

26,250 

11,980 

190 

7,250 

69,500 

1971 

3,720 

5,040 

13,220 

28,070 

12,060 

220 

7,340 

69,700 

1972 

4,110 

4,010 

7,470 

28,850 

12,380 

230 

7,760 

65,600 

Source;  UN  Food  and  AoricUlturo  Oi'oQnlzation,  Yeorbookof  FiahoryStQiistics,  1972 
(1973),  Vol.  34,  , 


TabU  50 

U.S.  Commercial  Fish  Harvest,  1950-72 


(In  thousand  matric  tons  and  million  dollars] 


1950' 

1960 

1970 

1972 

Catch 

Valuo 

Catch 

Valuo 

Catch 

VolUG 

Catch 

Valuo 

Fish 

Flounder 

59.52 

12 

57.66 

13 

76.72 

23 

76.73 

29 

Halibut,  Pacific 

23.15 

8' 

23  15 

6 

15.89 

9 

12.26 

13 

Horring,  coa 

165.26 

3 

108.51 

4 

35.87 

2 

46.31 

3 

Monhadon 

465.80 

10 

916.17 

20 

834.0 

34 

880.31 

31 

Salmon,  Pacific 

149.37 

37 

105.7 

45 

186.14 

99 

98.52 

63 

Tuna  3 

177.51 

61 

135.3 

38 

'178.42 

75 

171.61 

90 

Shall  nsh  ' 

ShHmp 

86.71 

43 

113.05 

67 

166.62 

130 

174.79 

193 

Clamcand  oyctoro 

pil 

41 

49.94 

41 

69.46 

58 

64.47 

66 

Crabc  and 

lobstorc 

82.63 

17 

114.86 

31 

139.95 

72 

140.74 

95 

»  Excludes  Hawaii.  ^ 

>  Excludes  landlngc  of  tuna  by  U,S.  vgggoIg  In  Puerto  Rico. 

Source:  U.S.  National  Oceanic  and  Atmospheric  Administration, F/s/iorySfa</sf/cs 
of  the  United  States,  annual,  and  Fishorios  of  tho  United  States,  annuel,  ac  cited  In 
U.S.  Bureau  of  the  Census.  Statistical  Abstract  of  tho  United  States,  1973  (1973), 
Table  1077. 
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TtbUS4  ^  « 

U.S.  Energy  Consumption  for  Electricity  Production, 

1950-73 


[In  quadrillion  BTUs]> 


Enorgy  sourco 

1950 

i^ffeo 

1970 

1973» 

Coal  3  ^ 

2.228 

4.251 

7.583 

8.691 

Oil> 

0.G62 

Q.564 

2.p87 

3.435 

Natural  Qas< 

0.G51 

1.785 

4.015 

3.918 

Nuclear 

0.006 

0.229 

0.853 

Hydfoo                         •  ■ 

1.44  , 

1.657 

2.65 

2.^06 

>  ProHminary  da4a. 
^  *  Includes  anthracite,  bituminous  coal,  and  llgnito. 

» P^oloum  products,  including  tstiU  {)a«,  liquoficd  rofihcry  o^if»  arid  natural  gas 
liquids.  '  \ 

« Excludes  natural  gas  liquids.  ^ . 

*  Includos  minor  amount  of  gcothermal.  ^ 

Sources :  U.S.  Oopartmont  of  tho  Intortor,  ^n\M  ^fafes  Enem  Through  the  Year 
2000  (1972);  and  Minerals  Yearbook  1972  (1973),  as.cited  in  U.S.  Bureau  of  the 
Census,  Statistical  Abstract  of  the  United  Staks.  1973  (1 973),  Ta ble  833.  ' 


Tabtt  55 

U.S.  Wholesale  Price  Index,  by  Commodity,  1960-72 


•            Commodity  group  [1967i=100] 

1960 

1970 

1972  » 

Farm  products 

97.2 

111.0 

125.0 

Ali  foods 

92.1 

113.5 

121.8 

Hides,  skinSik leather,  and  related  products 

90.8 

110.1 

131.3 

Fuels  and  related  products  and  power 

96.1 

105.9 

118.6 

Chemical  and  allied  products  ' 

101.8 

102.3 

104.2 

Rtibber  and  plastic  products 

103.1 

« 108.6 

109.3 

Lumber  and  wood  products 

95.3 

113.7 

144.3 

Metals  and  metal  producta 

92.4 

116.7 

123.5 

Furniture  and  household  durables 

99.0 

107.5 

111.4 

Tobacco  products 

90.3 

114.0 

117.5 

Industrial  commodities  * 

95.3 

110.0 

117.9 

All  commodities 

94.9 

110.4 

119.1 

>  Preliminary.        fil  f 

»  Prior  to  January  1967,  classified  as  *'all  coTnmoditles  other  than  farm"  prodi^cts 
and  processed  foods.*'  ^ 


Source:  U.S.  Department  of  Agriculture,  Agricultural  Statistics,  1972  (1973), 
Table  661. 
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Table  S7 

U.S.  Recreational  Statistics:  Participation  in  SeleWd 
Outdoor  Activities^  1960  and  1970 


fin  mlllldfis] 

•  Activity 

<f 

Number  of 
occasion^,* 
1960 

total  person- 
days  of 

partlclpatior^, 
1970  8 

Outdoor  swimming 

Hunting  and  fishing 

Waiklng  for  pieasure 

Playing  outdoor  games  and  sports 

Driving  for  pieasure  ; 

Picnicking 

•f 

672 
355= 
566 
474 
872 
279 

.744 
.  577 

496 
483 
405 
405 

1  Number  of  separate  days  on  which  persons  12  years  of  age  or  over  engaged  in 
activity  June  through  August,  except  hunting,  for  which  the  September-Novem- 
ber period  was  used. 

9  Participation  by  a  person  12  yfUrs  of  age  or  older  In  an  activity  during  any  part 
or  parts  of  a  calendar  day  is  counted  as  a  person-day. 

Sources:  Outdoor  Recreation  Re$ources  Review  Commission,  Outdoor  R^Gnatfon 
for^Am9ric»  (1962);  and  unpublished  data  from  U.S.  Bureau  of  Outdoor  Recreation, 
as  cited  in  U.S.  Bureau  of  the  Censut,  ^tatisticat  Abstract  of  tha  United  Statas,  1972 
(1973),  Table  336. 
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TabI*  58 

M.S.  Air  Pollutant  Emissions  Trends.  Total  Emissions, 
1940-70 


[In  minion  ton*  Ptr  y«ar) 


Dulfur 
dioxide 

Particu- 
lates 

Carbon 
monoxide 

Hydro- 
carbons 

Nitrogen 
oxides 

iV^M  MinuUilaUlU 

1  Q  9 

in  1 

fit  n/*n  n^pril> 

n  n 
U.O 

9C1  "7 

/  ,  r, 

6.5 

1.0 

TotsI 

C  R 

Xv.v 

9A  ^ 

20.8 

62.3 

15.6 

8.2 

\ij  iiuuiiiruiiu  * 

ble) 

9n  fi 

fi  9 

Total 

W  9 

8.8 

1960  controllable 

99  CI 

21.0 

79  3 

iO.CJ 

10.9 

Miscellaneous 

(uncontrolla- 

ble) 

19  3 

7  n 

0.5 

Total  ^ 

23.2 

29.9 

9S^6 

'25.S 

11.4 

1968  controllable 

30.5 

22.5 

93.4 

22.1 

19.1 

Miscellaneous 

(uncontrolla- 

ble) 

0.6 

18.0 

7.6 

0.4 

Total 

31.1 

2S.4 

111.4 

29.7 

19.5 

1969  controllable 

31.9 

22.8 

97.6 

21.9 

20.6 

Miscellaneous 

(uncontrolla-' 

bte) 

0.2 

12.2 

17.5 

6.0 

0.5 

Total 

32.1 

35.0 

115.1 

2S.7 

21.1 

1970  controUable 

33.3 

22.3* 

96.0 

22.5 

22.0 

Miscellaneous 

(uncontrolla- 

ble) 

0.1 

3.2 

4.7 

4.8 

0.1 

Total 

33.4 

25.5 

100.7 

27.3 

22.1 

*  Uncontrollable  sources  Include  forest  fires,  structural  fires,  coal  refuse  banks^ 
some  agricultural  bumlngf  and  some  solvent  evaporation,^ 

Source:  U.O.  Environmental  Protection  Agertcy*  National  Air  Monitoring  Program: 
Air  Quality  and  Emms/ons  Trends  (1973). 
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Tibl«5f 

U.Si  Mr  Pollutant  Emissions  Trends,  Rates  of  Change 

'        [In  p«rc«nt]  * 


^  ^ — '  ^ 

1940-70 

1940-eO 

1940-70 

— —  

> 

t«tal  f 

U«2 

Read  vehictps 

A  n 

* 

Tttal  \ 

!■/ 

2.2 

Road  vehicleii 

o*o 

1  n 

Nltro06n  oxides  i 

Tatal 

2.9 

Fuel  combustion                        *  ^ 

3.7 

2,0 

•  7.3 

Oteam-elestrlc  utilities 

6.C 

G.5 

6.7 

Gutter  oxides  ^ 

Total 

1.9 

0.S 

2:c 

combustion 

,  1.5 

0.2 

4,2 

5Jteam^eleGtrl,c  utilities  * 

G,G 

6.5 

6.7 

Industrial  process 

1,9 

1.3 

3.0 

Particulates 

,  Tatal 

—2.0 

industrial  process 

1.4 

1.5 

1.1 

Fuel  combustion 

~1.1 

•^1.1 

Gteam*eiectrlc  utilities 

2.1 

4.1 

-1.8 

Population— U.a  total 

1.45 

1.53 

^  1.27 

Sourc!  Enwlronm.ntal  Prot.ctlon  Agency,  Nattonat  Air  Monltorint  Program  Air 
Quality  and  Em(ti(oni|.Tr«ndt  (1973). 
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TAbl«SO  ^ 

U.S.  Ambient  Air  Quality  Trends,  by  Monitoring  Station, 
196^72 


1969 

^  1970 

1971  ' 

^  1972 

* 

Suspended  particulates 

Total  stations  with  years  valid  data  i 

667 

G44 

640 

1.589 

Exceeding  annual  secondary  standard  * 

630 

459 

426 

871 

ExceedtiTir  annual  primary  standard 
TGtal:^tatlons  witfi  1  or  more  valid 

335 

319 

275 

516 

* 

quarters  ^ 

1,09S 

1.002 

1.313 

2.683 

Exceeding  24-hour  secondary  standard 

594 

630 

628 

1.100 

Exceeding  34-hou^  primary  standard 

184 

•  161 

140 

2&1 

Oulfur  dioxide 

Total  stations  with  year's  valid  data  * 

178 

155 

153 

500 

Exceeding  annual  primary  standard 

24 

19 

4. 

9 

Total  stations  with  \  or  more  quarter's 

valid  data 

234 

276 

409 

1,064 

Exceeding  24-hoTur  secondary  standard* 

72 

52 

CO 

24 

Exceeding  24-hour  primary  standard 

54 

34 

47 

10 

Carbon  monoxide 

Total  stations  with  1  or  more  quarter's 

valid  data  > 

33 

48 

58 

128 

Exceeding  1-hour  standard 

3 

'  10 

7 

13 

'Exceeding  8-hour  standard 

29 

39 

53 

95 

Total  oxidants  or  ozone 

# 

Total  stations  with  1  or  more  quarter's 

valid  data  * 

45 

50 

p.  Ill 

Exceeding  1 -hour  standard 

37 

43 

50 

93 

Number  of  stations 


>  Sufficient  data*  available  from  which  statistics  can  be  cdjculated. 
9  Considered  air  quality  guides  rather  than  standards. 

Source:  Environmental  Protection  Agency.  Naf/ona/  ^^ir  Monitoring  Proaram: 
Air  Quality  mnd  Emissions  Trends  (1973). 
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Tabl*f2 

U.S.  Water  Quality  Trends,  1963-72 


rani  A 1^  jSk  V 

Kuierenco  lovei  * 

Percent  of  reaches 
exceeding  reference  levels 

19G3-72 

19C0-72 

Change 

2G 

14 

-12 

Turbitfity 

DOJU*QquatiO  iife^ 

28 

28 

0 

Temperature- 

OO^FaquaticiifoS 

0 

0 

0 

Color 

75  platinum'Cobait  units* 

water  supply  » 

0 

0 

0 

Ammonia 

0.89mg/l-aquatlc  life  » 

16 

6 

*  -10 

Nitrate  (as  N) 

O.Omg/l-nutriont  • 

Nitrite  plus  nitrate 

O.Omg/l-nutrlont  * 

18 

26 

.  +8 

Total  phosphorus 

0.  Img/l-hutrient^ 

34 

57 

+23 

Total  priosphato 

0.3mg/l-nutrlent « 

30 

41 

4-11 

Dissolved  phosphate 

0.3mG/i-nutriont » 

1 1 

22 

+  11^^ 

Dissolved  solids 

DOOmg/1 -water  supply  ^ 

25 

18 

-/ 

(105°C) 

Dissolved  solids 

600mg/l*wator  supply  ^ 

28 

12 

-16 

(leo^c) 

Chlorides 

250mg/l-wator  supply  ° 

12 

9 

-3 

Sulfates 

250m3/l-wator  supply  ^ 

12 

12 

0 

pH 

6.0-9-O.aquQtic  life  a 

0 

0 

0 

Dissolved  oxygen  ^ 

4.0mg/l-aquatic  life  ^  ' 

0 

0 

0 

Total  collforms(MFD) » 

10,000/ lOOrpl-rocroation  o 

24 

13 

-11 

Total  eoHforms(MFi) » 

10,000/ lOOmi  recroatlon  > 

50 

30 

-20 

Total  coliforms(MPN)o 

10,000/ lOOml-recroation  > 

23 

20 

-3 

Fecal  coliform8(MF) » 

a,000/100mi-rccroation  a 

4S 

21 

-24 

Fecal  coliforms(MPN) » 

2,000/  lOOml'recroatlon 

17 

43 

+26 

Phenols 

O.OOlms/l-wator  supply  » 

86 

71 

-15  . 

*  Levels  associated  with  water  quality  protection  for  each  parameter  and  typo  of 
water  use. 

» Guid§iin0$  for  D9V9{oplng  or  R9vl3if}a  Water  Quality  Qtai}dard8,  EPA  Vi^ator  Planning 
Division,  April  1973. 

*  Cr/fir/»  for  WatBr  Quality,  EPA,  1973  (Section  304(a)(1)  guldollnos). 

« Biological  Associated  Probtems  (n  Freshwater  ^nvirQi}mei}t8,  FWPCA,  1966,  pp. 
132~33 

*  Membrane  filter  delayed,  membrane  filter  immediate,  most  probable  number, 
membrane  filter. 

Source:  Environmental  Protection  Agency,  National  Water  Quality  Iriveritory:  Report 
foCoijg/»ss,  (1974). 


Footnotes 

1.  The  term  •"developed  couhtries**  is  used  here  to  refer  to  tliose  which 
have  ha4  substantial  economic  growth.  "Developing  countries"  refers,  to 
those  which  have  not  yet  achieved  such  growth. 

2.  Report  of  the  Symposium  on  Population  Resources  and  Environment 
(Stockholm,  26  September-5  October  1973)  for  the  United  Nations 
World  Population  Conference.  E/CONF/60/CPB/3  (March  25.  1974), 
pp.  8-9. 

3.  Population  Reference  Bureau.  1973  World  Population  Data  Sheet 
(Washington?  The  Bureau.  1974). 

4.  UN  Department  of  Economic  and  Social  Affairs.  The  Determinants 
and  Consequences  of  Population  Trends,  Population  Studies  No.  50 
(1973).  Vol.  I.  rip.  110-26*. 
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•  5.  •  UN  Population  Commission,  Pr(iliminarf  Version  of  Concise  Report  on 

AVorld  Population  Situation,  Report  E/CN,9/IUSS/CK?A  (14  Febru- 
ary 1974),^.  13. 

6.    JUN  World  Population  Conference,  Recent  Papulation  Trends  ar\iLFuture 
-   •  Proj/>e^/i,  Report  E/CONF/60.3  (1974),  pp.  66-73. 

^  7'.'  Walter  H.  Pawley,  "In  the  Year  2000,"  Ceres,  July-August  1971,  re- 

pnnicd-HiC^res-FAO'Reriew  on  Development,  World  Population  Yfsar 
(1974),^.  24.  ;  ,  ; 

^  8>   Unless  otherwise  indicJbd,  data  in  this  section  arc  from  UN  World 

l^opulation  Conference,  K^c^n^  Population  Trends  and*  Future  Prospects, 

Report  E/CONF.6b/3  (1974),  pp.  66^73  and  Table  2.   

9.    UN  ^/Vorld  Population  (Conference,  Population  and  the  Family,  Report 
/  ♦      E/CONP.60/6  (1974),p.  38.  - 

10.  Lester  R.  Bro\Vn,  In  the  Human  Interest,  Aspen  Institute  for -Humanistic 
Studies,  Overseas  Development  Council  (1974),  pp.  29,  43-45,  and  55. 

11.  '  Data  on  food  production  in  thp  section  from  UN  World  Population 

Conference,  Population  Resources  and  the  Environment,  Report  E/ 
CONF.60/5  (1974), pp.  12-22.  ^ 

12.  Ben  J.  Wajttenberg,  The  Demography  of  the  197 ffs:  The  Birth  Dearth 
and  What  It  Means,  prepared  for  Family  Circle  ( 1971 ) . 

13.,   U.S.  Bureau  of  the  Census,  Population  Esthhates  and  Projections,  Series* 

P-^25,No.  521  (May  1974). 
14.    National  Center  for  Health  Statistics,  Monthly  Vital  Statistics  Report: 

Births,  Marriages, ^Divorces,  and  Deaths  for  1973  (February  28,  1974).* 
.  15.    U.S.  Bureau  of  the  Census,  Projections  of  the  Population  by  Age  and 

Sex:  1972  to  2020,  Series  P-25,  No.  492  (December  1972). 
1§.    International  Planned  Parenthood  Federation,  Survey  of  Unmet  Needs 

of  209  Countries,  (New  York.  1973) ,  Table  2. 

17.  Unpublished  UN  Population  Commission  reports  and  U.S.  State  De- 
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18.  Population  Bulletin,  November  \959.  ^  \. 

19.  U.S.  Agency  for  Jntemational  Development,  Bureau  of  Population  and 
Humanitarian  Assistance,  Office  of  Population,  Population  Program 
Assistance,  country  sections  (December  1 972 ) . 

20.  Ibid.  «>' 
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22.  Population  Dynamics  Quarterly,  Winter  197^^,  p.  \. 

23.  See  note  \9  supra.  • 

24.  P<fo/>/^,  October  1973,  p.  3. 
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Research  Triangle  Park*  N.C,  undated,  and  note  36,  supra. 

46.  EPA,  National  Water  Quality  Inventory,  Report  ft)  Congress  (Washing- 
ton. D.C.t  U.S.  Government  Printing  Office,  R974). 

47  A.  F.  Bartsch,  EPA-R3-72-001,  National  Enidronmental  Research  Cen- 
ter (Research  Triangle  Park,  N.C:  L972).        .  ' 

48.  Division  of  Water  Pollution  Control,  Indiajla  State  Board  of  Health, 
Preliminary  Report  of  Phosphorus  Trends  at  Municipal  Sewage  Treat- 
ment Plants  and  in  Indiana  Streams  for  Yea^s  1971,  1972 1  and  1973 
(Indianapolis,  1974). 

49.  R.  A.  Sweeny,  Impact  of  Detergent  Phosphate  Reductions  on  Water  Qual- 
ity: Report  to  EPA,  Grea|  Lakes  Laboratory,  State  University  College  at 
Buffalo,  N.Y.  (Buffalo:  The  Laboratory,  1973).  Sec  also  L.  Hctting-and 

I  I.  Carcich,^/iojp;ioruj  in  Wastewater,  New  York  ^tato  Department  of 
Environmental  Conservation,  Technical  Paper  #22  (Albany:  The  De- 
partment, 1972). 

50.  A  third,  non-quantitiUive  technique  suitable  for  indicating  short  to 
medium  range  (2  to  5  years)  pollution  problems  was  also  developed  for 
EPA  during  the  past  year:  The  technique,  described  in  EPA  Report  I^o, 
60015~'74-005  (James  E.  Flinn  and  Robect  S.  Reiners,  Development  of 

«  Predictions  of  Fuinxe  Pollution  Problems,  1974)  involves  examining  tech- 
nical production  activities,  environmental  quality  factors,  and  socio-eco- 
nomic  changes  and/or  trends  to  idei^ify  significant  problems.  Ranking 
factors  were  applied  and^combined  with  human  judgment  to  select  signi- 
ficant areas  so  that  probable  environmental  consequences  of  not  taking 
action  could  be  projected.  The  application  of  this  methodology  yielded: 
(1)  a  set  of  10  ranked  problem  areas  and  projections;  (2)  a  test  appli- 
'cation  of  ranking^factors ;  and  (3)  a  list  of  speci^c  stressors  and  their  dis- 
tribution ^^Ong  problem  areas. 'This  technique  appears  to  be  a  profnising 
complement  to  the  two  computerized  models  discussed  in  this  section.  ' 


31.  The  model^ projects  pollutants  generated  by  the  economic  activities  which 
have  been  identified  as  major  sources  of  pollution.  It  docs  not  include 
natural  pollution  sources  fir.  at  this  time,  non>point  pollution  sources. 

52.  INFORUM  was  deyieloped  by  Professor  Clopper  Almon,  Jr.  at  the  Uni- 
versity of  Maryland.  See  Ctopper  Almon,  Jr,  et  al,  1985:  Interindustry 
Forecasts  of  the  American  fCconomy  (Lexington,  Mass.:  Le>{ington  Books, 
1974). 

53.  "Controlled*^  in  this  rase  means  that  all  the  goals  establisjied  for  1977 
(cjjcept  those  relating  to  NOj^)  will  be  met  by  their  scheduled  date,  and 
that  abatement  ^vill  occur  at  a  constant  rate  from  the  enactment  of  the 
legislation  up  to  that  date.  For  NOm,  the  model  assumes  no  future  abate- 
ment from  mobile  sources.       •  V 

It  is  important  to  recognize  that  the  accuracy  and  comprehensiveness 
of  SEAS  in  projecting  the  generation  of  pollutants  are  limited  by  the 
available  data.*  general,  SEAS  incorporates  the  best  estimates  of 
pollution  Coefficients,  abatement  costs,  etc.  that  were  available  at  the 
time  of  its  development.  However,  in  jpany  cases  even  these  best  esti- 
mates are  severely  limited.  For  instance,  because  dfita  are  unavailable, 
only  the  most  important  pollihing  sectors  ijre  analyzed  in  estimating 
environmental  residuals,  and  the  1903  requirements  of  "best  available 
technology"  established  by  the  1972  Amendments  to  the  Federal  Water 
Pollution  Control  Act  are  only  partially  reflected  in  jkhe  analysis  even 
though  the  projections  are  carried  to  1985.  The  value  of  SEAS  will 
depend,  of  course,  on  the  extent  to  which  it  incorporates  additional  and 
improved  data  as  they  become  available. 

54.  Major  sources  of  hydrocarbons  arc  the  drying  of  paint  and  emissions  from 
gasoline  staticms,  both  of  which  are  included  In  the  industrial  sector. 

55.  The  geographical  allocation  is  based  on  eacA  region's  share  (using 
OBERS  projections)  of  the  total  economic  activity  of  each  of  the  pollu- 
tion sectors.  It  does  not,  at  this  time  adjust  for  different  regional  emission 
ratej^or  abatement  levels. 

56.  The  extraction  stage  includes  removing  the  fuel  from  the  ground  an^l 
getting  it  to  American  soil  (if  it  is  imported)  ;  the  transportation  stage 
includes  all  stages  of  transportation  and  distribution  of  the  energy  includ- 
ing marketing  and  storage ;  the  processing  stage  includes  oil  refining  and 
coal  washing  (the  liquefaction  and  regasification  of  imported  natural 
gas  is  included  in  the  extraction  stages)  ;  the  conversion  stage  includes 
the  generation  of  electricity  from  a  coal-fired  electrical  generating  plant; 
and  the  end  use  stage  includes  the  use  of  the^energy  for  space  heating 
or  to  power  an  automobile. 

57.  None  of  these  figures  includes  the  energy  embodied  in  the  capital  equip- 
ment required  for  the  system. 

58.  The  specific  energy  conservation  measures  included  were :  • 
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buildings  and  total  energy  systems. 

3.  Industrial  Energy  Use:  Improved  energy  utilization  measures  (e.g., 
^   closed  steam  traps,  heat  exchangers)  and  increased  recycling. 
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l^ul  intercity  transportation;  shifting  freight  from  trucks  to  trains  for 
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59.  Data  in  this  section  are  taken  largely  from  U.S.  Department  of  the 
Interior,  Mining  and  Minerals  Policies^  1973  (Washington,  D.C.:  U.S. 
Government  Printing  Office,  1973) ,  pp.  18-26. 
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ment  Printing  Office,  1972). 

65.  U.S.  Department  of  the  Interior,  National  Survey  of  Fishing  and  Hunt- 
ing, 1970,  and  1971. 
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CHAPTER  4 

I  ■  - 

The  National 
Environmerital  Policy  Act 


*The  public  interest  requires^doing  today  those  things  that  men  of 
intelligence  and  f^ood  will  would  wish,  five  or  ten  years  hence,  had 
been  done,"  declared  Edmund  Burke  nearly  two  centuries  ago.  At 
the  turn  of  this  decade,  in  pursuit  of  the  publics  interest.  Congress 
passed  the  National  Environmental  Policy  Act  * — a  comprehensive 
national  policy  for  restoring,  protecting,  and  enhancing  the  quality 
of  our  environment. 

In  NEPA,  Congress  declared  that  "each  person  should  enjoy  a 
healthful  environment,  and^ .  .  .  each  person  has  the  responsibility 
^  to  contribute  to  the  preservatiogr  and  enhancement  of  the  environ- 

ment." Congress  also  authorized  and  directed  that  "to  the  fullest 
extent  possible  .  .  .  the  policies,  regulations,  and  public  laws  of  the 
United  States  shall  be  interpreted  ^nd  administered  in  accordance 
with  the  policies  set  forth  in  this  Act."  And  focusing  on  the  decision- 
making processes  of  Federal  departments  and  agencies.  Congress 
ordered  that  agencies  prepare  an  environmental  impact  statement 
in  connection  with  every  major  action  which  significantly  affects  the 
environment.  Congress  further  ordered  that  tliis  enviroijmental  anal- 
ysis accompany  the  corresponding  proposal  through  the  agency's 
decisionmaking  process  and  that  agency  'officials  carefully  consider 
it  at  each  stage.  In  passing  the  law.  Congress  demanded  no  less  than 
a  majof  new  way  of  thinking  and  acting  by  the  executive  agencies 
of  the  Federal  Government. 

Nearly  5  years  have  passed  since  NEPA  was  enacted.  Two  years 
ago,  in  our  Third  Annual  Report,  we  reviewed  the  initial  impact  of 
the  law  and  discussed  the  process  of  change  which  it  had  initiated." 
Evolution  has  continued  d  urin^  the  ensuing  period.  Overall,  what 
began  as  a  sharp  departure  from  previous  practice  has  become  with 
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time  fin  increasinf^ly  accepted  and  intefjral  part  of  the  Federal 
decioionniakinr^  prorecs.  To  a  sif^ificant  (if  still  incomplete)  degree, 
NEl^A  has  succeeded  in  its  objectiv^e  of  incorporating  an  environ- 
mental perspective  into  the  decisionmaking  process  of  Federal  agen^ 
cieo.  Beyond  that,  the  ajjproaches  of  NEPA  have  spread  beyond  the 
I'ederal  (iovernment  and  have  been  ado]>ted*Hy  state  and  local  gov- 
ernments and  even  by  other  nations. 

This  chapter  updates  arid  expands  on  the  penipective  presented  in 
the  Counciro  Third  Annual  Report.  The  fin3t  section  looks  back  over 
the  last  5  years  at  the  process  by  which  Federal  agencies  adapted  their 
activities  to  the  lav^.  The  nejO^^ections  cover  significJlnt  events  dur- 
ing the  past  year  in  administration  of  the  Itivv  and  in  judicial  inter* 
pretati6n  of  its  re<iuirement5.  Next  discussed  are  the  development  of 
state  NEPA's  and  the  ado})tion  of  the  impact  statement  process  by 
foreign  countries.  The  chaptei^  concludes  with  soincJ  thoughts  on  what 
the  future  niay  hold  for  the  envinmmental  impact  statement  process. 


Evolution  of  NEPA — ^The  First  Five  Years 

When  the  first  5  years  of  NEPA  are  examined,  thi;ee  broad  stages  of 
development  are  evident:  an  initial  period,  during  which  Federal 
agencies  became  aware  of  the  Act ;  a  transition  period,  in  which  agen- 
cies canie  to  understand  and  adapt  to  its  requirements;  and  the 
present  period,  in  which  NEPA  is  increasingly  .being  integrated  into 
the  fabric  of  agencies'  programs. 

•  • 

Development  of  Awareness^l969-70 

The  first  stage  in  the  development  of  NEPA  began  in  the  spring  of 
1969  and  lasted  about  a  yean  During  consideration  of  the 'bill  that 
ultimately  became  NEPA,  Congress  saw  a  need  to  modify  Federal 
administrative  ])ractice  so  as^o  encourage  the  development  and  use 
of  environmental  analysis  in  agency  decisimJmaking.  On  April  16, 
1969,  it  was  first  ^iggested  that^  an  "action  forcing  mechanism" 
be  inserted  that  would  prod  agencies  to  pay  heed  to  the  policies  and 
goals  of  the  Act.^  This  suggestioji  led  to  i^ie  requirement  that  agencies 
prepare  environmental  hnpact  statementjj  on  their  major  auctions  that 
significantly  afTect  the  environment. 

NEPA  was  signed  bf  the  President  on  January  1,  1970.  Initially, 
the  agencies  were  generally  unaw^are  of  the  recj firemen ts  of  the  Act. 
When  the  requirements  were  pointed  out,  most  agencies  adopted  the 
position  that  NEPA  did  not  apply  to  them  at  all — at  least  not  to  most 
of  their  procjramsy^'or,  if  it  did  apjjly,  an  impact  statement  could  be 
prepared  by  thei/  administrative  staff  as  a  finishing  touch  when  the 
project  went  forward  for  final  agency  approval. 

This  first  stage  ended  in  April  1970  with  the  initial  mapr^mirt 
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Ooe  of  the  first  major 
court  cases  involving  NEPA 
concerned  the  Tritns-AIaska 
liipeline.  Photo  ohowa  where  the 
pipeline  will  cross  the  Klutina 
River,  which  drains  into  the 
Copper  River,  a  prime  route  for 
salmon  to  reach  Bpav/ning  oites. 


decjiion  under  the  Act  the  Trans-Alaska  Pipeline  case.*  In  this 
case,  the  court  determined  that  the  Secretary  of  the  Interior  could 
not  ^rant  permits  for  the  construction  of  a  road  to  be  ueed  in  con- 
nection ivitli  construction  of  the  pipeline,  until  he  had  met  the  re- 
quirements of  NEPA.  The  decision  gave  reality  and  importance  to 
NEPA,  and  it  focused  attention  within  agencies  on  the  specific  re- 
quirements of  section  102(2)  (C)  of  the  Act, 


The  Transition  Period — 1970-73 

The  transition  period  began  in  the  spring  of  1970  and  lasted  ap- 
proximately 3  years.  During  this  period  agencies  came  to  grips  with 
t^e  fact  that  NEPA  had  to  become  a  regular  part  of  their  activities. 
At  Erst,  many  af^encies  attempted  to  comply  with  the  Act  on  an 
ad  hoc  basis.  Frequently,  an  agency  would  decide  to  prepare  an  im- 
pact statement  only  when  challengeu  by  the  public  for  its  failure 
to  do  so.  The  period  was  marked  with  uncertainty  and,  in  some  cases, 
disruption. 

A  number  of  basic  questions  surfaced  during  this  period.  What 
^vas  meant  by  the  concept  "major  Federal  action  significantly  affect- 
ing the  environment"?  When  in  the  development  of  a  project  must 
an  environmental  impact  statement  be  prepared?  What  must  the  im- 
pact statement  contain?  How  were  environmental  consequences  to, 
be  forecast? 

To  assist  agencies  in  developing  answers,  GEQ- is^u^d  three  sets; 
of  instructions.  In  April  1971,  GEQ^s  interim  guidelines  (issued  a 
year  earlier)  were  revised  to  provide  expanded  guidance  on  the  tim- 
ing of  the  preparation  of  a  statement  and  its  use  in  the  agenc/s 
decision  process.^  In  May  1972,  GEQ  issued  a  set  of  reconunenda- 
tions  on  Sie  coiUents  of  statements  and  on  procedures  for  their 
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preparation  and  circulation  to  other  ai^encies  and  the  public,^  In  Au- 
gust 191%  CEQ  issued  a  further  revisionybf  its  guidelines,  establishing 
a  detailed  structure  and  comprehensive^cet  of  policies  for  the  overall 
operation  of  the  process.^  Thece  thret  eets  of  directives  built  XjU  the 
rapidly  expand  iBg  bacl*  <pf  agency  enperience  and  codified  the  major 
court  decisions  that  were  being  handed  (^<)wn.  By  the  sumrat^r  of  1973, 
with  these  instructions Jn  hand,  most  oPthe  early  uncertainty  over  * 
NEPA*s  recpiirqmentshad  been  resolved. ' 

Experience  of  the  AEC^ — ^The  cKperiences  of  agencies  during  this 
transition  period  varied  v^idely.  Nonetheless,  to  understand  the  diffi-* 
culties  of  the  transition,  it  is  uneful  to  focus  on  Iiow  one  agency 
wrestled  with  the  requirements  of  the  Act. 

Under  the  Atomic  Energy  Act  of  1954^^  the  Atomic  Energy  Com- 
mission was  given  the  regulatory  responsibility  to  insure  that  peace- 
ful uses  of  atomic  energy  do  not  result  in  undue  risks  to  public  health 
and  safety.  With  regard  to  nuclear  power  plants,  a  comprehensive 
.  licensing  process  was  established  under  which  applicants  were  re- 
(|uired  to  obtain  first  a  permit  to  construct  a  plant  and  then  a  license 
to  operate  it.° 

At  the  time  NEPA  was  enacted,  an  applicant  for  a  construction 
permit  was  re(|uired  to  submit  a  detailed  technical  study  of  the 
proposed  site,  the  design  of  the  facility,  and  the  operating  proce- 
(hires  which  would  be  followed.  After  technical  review  by  the  A  EC's 
regulatory  staff,  this  application  was  submitted  to  the  Advisory 
Clomrinttee  on  Reactor  Safeguards  (ACRS),  4  special  group  of  ex- 
perts estaRiishetl  by  Congress  to  advise  the  Commission  on  nuclear 
safety  matters,  .\fter  a  mandatory  hearing  in  which  the  public  was 
invited  to  particifiate.  an  initial  decision  was  issued  by  the  Advisory 
(^.ommittee.  which  was  then  subject  to  review  by  the  Atomic  Safety 
.and  Licensing:  Appeal  Board  or  by  the  Commission  itself.  Finally, 
v.hen  an  application  for  the  operating  license  was  filed,  normally 
about  2  years  later,  the  regulatory  stafT  and  the  ACRS  again  con- 
ducted a  comprehensive  safety  review.'"  If  there  was  sufficient  pub- 
lic interest,  a  hearing  was  held. 

After  enactment  of  NEPA,  the  A  EC  determined  that  the  licens- 
ing of  nuclear  power  [)lants  was  a  "major  Federal  action  signifi- 
cantly afTectint^  the  quality  of  the  environment"  and  that  an  im- 
pact statement  was  re(|uired.  At  the  same  time,  AEC  made  an  initial 
policy  decision  to  implemeht  NEPA  within  the  framework  of  its 
ongoing  regidator)-  prw^^^am  aruJ  to  emphasize  in  the  statement  the 
radiolopjieal  irnpac  t  of  the  proposed  facility.  With  regard  to  other 
environmental  impacts,  such  as  the  thermal  effects  of  the  discharge  of 
power  plant  cooling  water^  the  .XEC^lctermined  to  accept  certifica- 
tion of  state  or  regional  water  (|uality  agencies  as  adequate  evidence  ^ 
that  there  would  not  be  an  adverse  effect  on  the  environment.  AEC 
also  made  the  decision  to  undertake  environmental  analysis  only  on 
new  applications,  determining  that  no  environmental  issues  could 
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The  pniptjced  licensing  of  the  Calvert  Cliffo  nuclear  poivpr  plant  oparked 
major  contern  about  AEC*s  review  of  nuclear  facilities.  Picture  nhowo  the 
plant  during  the  final  stagea  of  construction. 

be  rained  at  hearinp^s  on  nut  lear  power  plants  noticed  [irior  to  March 
1971.  In  short,  the  AEC  initially  detennined  that  itn.NEFA  analysis 
, would  be  initiated  [)rospectively  for  new  power  plants  comin^^  for- 
ward for  lirensinfT,  and  that  its  analysis  would  concentrate  primarily 
on  issues  relating  to  radiation,** 

Cafvert  Cliffs' — In  July  1971,  in  one  of  the  major  NEPA  decisions, 
the  U.S.  Court  of  Appeals  for  the  Distric  t  of  Columbia  ruled  in  the 
Calvert  Cliffs*  rase  that  the  AEC  procedures  were  unacce[)table.'^ 
The  court  declared  that  the  AEC  must  undertake  an  independent 
evaluation  and  balancini;  of  a  variety  of  environmental  factors;  such 
as  thermal  effec  ts,  notwithstandinp;  the  fact  that  other  Federal  or 
state  ap^encies  had  certified  that  their  own  environmental  require- 
ments would  be  satisfied/t^v  each  case,  the  benefits  of  the  licensing 
action  were  te^  be  assessed  and  weighed  against  the  environmental 
costs^,  and  alternatives  were  to  be  considered  that  would  affect  the 
balancing  of  values.  V 
«  The  decision  also  made  clear  that  the  Act  was  not  to  be  read  as 
requiring  only  an  impact  statement  that  might  be  properly  prepared 
but  later  ignored.  Th*  court  noted  that  the  Act  also  mandates  a  care- 
ful and  infonned  decisionmaking  process.  Environmental  information 
was  to  be  sought,  reported,  and,  most  importantly,  used  in  making 
agency  decisions. 
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The  decision  further  required  that  contefited  as  well  as  uncontested 
proceedings  mmi  underi^o  an  independent  sub^itantive  review  of 
environmental  matters,  and  that  environmental  isr>ues  nmst  be  con' 
sidered  in  cormection  with  all  nuclear  power  i;eactor  licensing  deci- 
sions v^hich  took  place  after  January  !•  1970,  ]the  effective  date  of 
NEPA.  The  court  dho  re(|uirt»d  a  NEPA  review  for  construction 
permits  issued  prior  to  January  I,  1970,  in  cases  where  an  operating 
license  had  not  yetljeen  issued. 

Thus  the  decision  in  Calvert  Cliffs*  significantly  broadened  the 
range  of  issues  which  the  ARC  was  required  to  consider  in  discharg- 
ing its  NEPA  responsibilities.  It  also  directed  that  this  analysis  be  y 
undertaken  for  many  nuclear  power  plants  initiated  prior  to  the 
enactment  of  NEPA. 

In  August  15)71,  the  AEC]  announced  that  it  would  nt)t  apjieal  the 
decision  but  would  accept  the  judicial  mandate  and  address  NEPA 
responsibilities  as  defined  by  the  court.  In  making  the  announcement,  ^ 
the  Chairman  of  the  AEC  stated  that 

[T]he  effect  of  our  revised  regulations  will  be  to  make  the  Atomic  Energy 
Commicsic^  directly  responsible  for  evaluating  the  total  environmental  im- 
pact, including  thermal  effect  of  nuclear  power  plants,  and  for  assessing  this 
impact  in  terms  o^thc  available  altei'natives  in  the  need  for  electric  power. 
We  intend  to  be  in  a  position  t(j  be  responsive  to  the  concerns  of  conservation 
and  environmental  groups  as  well  as  other  members  of  the  public.  At  the  same 
time,  we  are  also  examining  steps  that  can  be  taken  to  reconcile  a  proper 
regard  for  the  environment  with  the  necessity  of  meeting  the  nation's  growing 
requirements  for  electric  power  on  a  timely  basis." 

Impact  of  Calvert  Cliffs* — The  impact  of  the  Calvert  Cliffs'  deci- 
sion on  the  licensing  and  regulatory  functions  of  the  AEC  was  im* 
mediate  and  far-reaching.  The  broadened  regulatory  responsibilities 
required  development  of  new  technical  expertise  in  the  AEC  as  well 
as  in  industrial  organizations,  and  it  necessitated  the  development  of 
new  technical  and  cost^enefit  analysis  concepts.  Further,  the  Cal- 
vert Cliffs'  decision  required  the  development  of  new  procedural 
processes  to  provide  for  the  participation  of  the  applicant, , other 
agencies,  and  the  public  in  the  environmental  review  process. 

As  an  immediate  problem,  the  Calvert  Cliffs'  decision^ resulted  in 
a  backlog  of  1 10  nuclear  power  plants  and  10  nuclear  facilities  re- 
quiring expanded  or  new  environmental  reviews.  Whereas  previously 
the  AEC  had  devoted  about  one-half  a  man-year  per  case  for  NEPA 
review,  after  Calvert  Cliffs'  it  invested  2  to  5  man-years  for  each 
application.  FortunaXely,  the  AEC  had  previously  been  involved  in 
environmental  research  because  of  its  environmental  protection 
responsibilities  with  respect  to  nuclear  material:  hence  the  agency 
was  able  to  draw  on  well-experienced  pieople  among  its  own  em- 
plop^ees  and  at  three  of  its  laboratories — Argon ne.  Oak  Ridge,  and 
Pacific  Northwest— to  meet  this  new  workload. 

Its  new  procedure  involved,  for  each  environmental :  report  re- 
ceived from  an  applicant,  the  formation  of  a  review  team,  consisting 
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of  inemberB  of  the  rcf^ulatory  stafl  and  environmental  Jicientists  from 
ihe  laboratories,  rheee  teaiiib  included  Ji|)ecialist6  in  the  major  scien- 
tific and  engineering  disci|)lines  invoUed  in  evaluating  environmen- 
tal impact,  normally  ecology*,  hydrobgy,  biology,  radiation,  health 
physics,  meteorology,  and  chemical,  mechanical,  civil,  and  nuclear 
engineering.  A  single  team,  after  reviewing  the  reports,  undertook 
field  and  library  research  and  wrote  the  impac  t  statement,  using, all 
available?, information.  If  additional  field  data  were  recjuired,  the  team 
recommended  to  the  a{)j)li(  ant  lhat  it  produce  them.  In  addition,  the  \ 
organization  of  regulatory  |)ersonnel  in  Washington  was  altered. 
Within  4  months  of  the  Calvert  Cliffs'  decision,  about  200  people  were 
involved  in  environmental  review  efforts.** 

In  order  to  facilitate^he  new  environmental  reviews,  the  AEC 
(leveloj)ed  a  series  of  gui(^  for  industry  which  defined  the  informa- 
tion necessary  for  evaluating  environmental  impacts.  One  of 'the 
*:eries  was  the  guide  for  {)re{)aration  of  environmental  report^s  for 
nuclear  p()wer  plants.*'  This  guide  specified  for  the  license  appli-* 
(  ant  the  kinds  of  information  required  in  the  prej)aration  of  his  en- 
vironmental rej)ort,  including:  (1 )  the  site  and  reactor  characteris- 
tics; (2i  power  needs  in  the  area;  (3)  the  environmental  effects  of 
site  j)reparation ;  (4)  plant  and  transmission 'facilities  construction; 
(5)  the  environmental  effects  of  plant  operation;  (6)  efHuent  and 
environmental  measurements  and  monitoring;  (7)  the  environmental 
effects  of  accidents;  (fl )  the  economic  and  social  effects  of  plant  con- 
struction and  operation;  (9)  alternative  energy  sources  and  sit<?s;^ 
and  (10  )  plant  design  alternatives. 

An  objective  of  the  guide  was  to  assure  that  the  applicants  would 
provide  all  of  the  recjuired  data  in  the  first  submission  of  the  report 
and  thus  avoid  uncertainties  arid  time-consuming  delays.  The  appli- 
cant's environmental  report  was  required  to  demonstrate,  through 
the  cost-benefit  analysis  of  the  proposed  plant,  how  in  the  a|)plicajit's 
judgment,  the  aggregate  benefits  outweighed  aggregate  costs.  Upon  - 
recei|)t  of  an  acceptable  environmental-  report,  the  AEC  multidis- 
ciplinary  teams  would  perform  detailed  evaluation  of  the  potential 
en\  ironmental  im|)a(  t  of  the  |)ro|)osed  nuclear  power  plant  and  the 
en\  ironmentaU  ost-benefit  analysis. 

The  AKC'  also  adopted  new  approaches  to  |)ublic  hearings.  Rules, 
restructured  for  thi*  concluc  t  of  licensing  procedures,  were  aimed  at  as- 
suring early  and  maximum  participation  of  interested  parties,  timely 
availability  of  all  relevant  information,  and  effective  and  expeditious 
progress  during  the  })rocedural  steps  in  the  hearing  process. 

The  application  of  the  NEPA  review  procedures  has  resulted  over 
the  'past  3  years  in  many  modifications  and  changes  in  nuclear  plant 
design,  including  redt^ign  of  intake  structures  and  major  cooling 
systems,  modifications  of  the  thermal  plume  and  the  radiological  and 
the  chemical  waste  systems,  rerouting  of  transmission  lines,  installa- 
tion of  fish  screens,  redesign  of  causeways,  revision  of  environmental 
monitoring  plans,  and  new  studies  of  alternative  cooling  systems. 
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The  yearrj  1971  to  1973  placed  particular  strains  on  the  AEC.  The 
afjjencv  had  to  analyze  the  larf^e  number  of  plants  in  the  licensing 
pijj^line  as  well  a^  new  applications  coming  before  Ft.  But  by  mid- 
If*/ 1,  the  backloi^  had  been  surmounted  and  the  changes  reijuired  of 
the  AECI  regulat()ry  profrrani  had  been  put  into.e/fect.  The  initial 
uncertainty  and  dijiruption^^l  been. overcome. 

Integration  of  NEPA  into  Agency  Operations 

Tlie  third  stage  of  NfiPA  dev|lopni(lit  began  for  many  agencies 
^with  the  promulgation  of  CUiO'^r^uijIelines  in  August  197J.  With 
the  early  uncertainties  about  NEKV=mrified,  the  task  was  to  weave 
the  polii  ies  and  procedural  recpiirements  of  NEPA  into  each  agency's 
programr).  For  many  agencies,  this  stage  is  not  yet  complete.  What 
must  ultimately  emerge  is  a  consideration  of  the  environmental  impli- 
cations of  an  agency'ij  activities  as  an  integral  component  af  the 
/         agency's  nonnal  decisionmaking  process.  Naturally,  4he  experiences 
^^of  agencies  difTer.  Howevx»r,  theJ'^^oH^Service  provides  an  interesting 
eysamplc'  of  the  integrati(m  of  NERvlwo.the  fabric  of  an  agency's 
^operations. 

^  The  Forest  Ser\ice  is  one  of  the  Nation's  oldest  natural  resource 
agencies.  It  is  responsible  for  national  leldenihip  in  forestry.  Its  ac- 
tivities include  the  management,  protection,  and  development  of  the 
187-million-acre  National  Forest  System  to  produce  wg<)d,  water/ 
forage,  wildlife,  and  recreation;  and  cooperation  with  state'foresters, 
private  owners  of  forest  lands,  woctl  i)rocessor3,  and  private  and 
public  agencies  in  all  aspects  of  forestry  management. 

When  NEPA  was  enacted,  the  Forest  Service  saw  it  as  supportive 
of  the  HerviceV)  comervation  ethic  and  fully  consistent  with  ijts  exist- 
ing responsibilities  as  contained  in  the  Organic  Act  of  1097  anS 
the  Multiple  l^se-Sustained  Yield  Act  of  I960."  The  Forest  Service 
also  perceived  procedural  similarities  tb  existing  practices.  For  ex- 
anijjle,  the  Service  had  for  some  years  required  multiple  use  surveys 
and  impact  surveys  similar  to  environmental  statements  before 
undertaking  actions  such  as  major  timber  har\'esting  contracts,  al- 
though the  surveys  had  not  required  either  fonnalized  public  review 
or  a  broad  analysis  of  alternatives. 

Because  of  these  similarities,  some  officials  of  the  Forest  Service 
were  tempted  to  view  NEPA  as  not  affecting  their  agency.  This 
view  did  not  prevail.  Instead,  the  decision  was  made  to  implement 
fully  the  new  law.  A  year  after  the  passage  of  the  Act,  the  Chief 
of  the  Forest  Service  said:  "Wf  {ire  going  through  a  period  of 
interpreting  the  requirements  of  the  Act.  During  this  period,  we 
must  lean  over  backward  to  comply  with  both  the  letter  and  the 
spirit  of  this  law  and  we  must  do  our  best  to  learn  how  to  work 
with  it.  .  .  *o 

As  a  first  step,  the  Forest  Service  integrated  the  mandates  of 
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NEPA  into  ilo  foiiiial  ^)tiiteinont  of  objectives  and  policy.  Frame- 
work for  thv  Futurr,  imod  in  early  1970,'°  ineliidinf^  protection 
and  improvement  of  the  (juality  of  air,  water,  soil,  of  natural  beauty, 
and  of  opeji  space,  anionf^  the  af?ency*s  major  objectives. 

The  Forest  Servic  e  then  developed  instructions  for  implementing^ 
the  impact  statement  requirenients.  The  af^ency  discovered  that  it 
could  not  develop  a  siniple  definition  of  major  actions  requirinf^  a 
statement;  therefore,  a  case-by-case  evaluation  of  proposed  actions 
against  several  criteria  was  required.  With  ejiperience,  the  Forest 
Service  v;as  later  able  to  identify  certain  activities  that  almost  aUvays 
require  an  impact  statment,  amonc;  them  land  use  plans,  new  v^inter 
sports  sites,  major  pesticide  proj^^rams,  and  activities  in  roadless 
areas.  .  '  : 

In  1971,  the  Forest  Service 'issued  detailed  procedural  instruc- 
tions to  its  field  offices  on  preparinfy  and  processing  impact  state- 
ments.-^ Since  it  is  essential  that  environmental  factors  be  considered 
early  in  planniniLj  and  decisionmaking,  the  Forest  Service  decided 
to  integrate  the  preparation  of  impact  statements  into  its  land  use 
planning  process.  Late  in  1971,  the  multiple  use  and  land  use  plan- 
ning system  v/as  completely  revised  in  order  to  merge  it  with  the 
requirementsi|of  NEP.\.r*  Later,  on  the  basis  of  an  interdisciplinary 
study,  the  Forest  Service  adopted  a  "unified  planning  and  decision- 
making concept"  (UPD),"  which  changed  the  planning  approach 
for  the  use  of  a  forest  area.  In  the  past,  decisions  governing  the  use 
of  an  area  for  activities  such  as  timber  harvesting,  grazing,  mining, 
and  recreation  had  been  made  more  or  less  Independently.  Under 
UPD,  decisions  governing  these  different  uses  of  an  arej\.  were  made 
together.  NEPA  was  a  major  factor  in  the  development  of  this 
integrated  approach. 

Setting  policy  was  not  the  same  as  implementing  it.  The  process 
of  adapting  to  the  new  requirements  and  procedures  took  time  be- 
cause it  affected  the  efforts  of  many  Forest  Service  personnel.  Since 
the  Forest  Service  is*  highly  decentralized,  the  responsibility  for 
preparing  impact  statements  was  delegated  to  it:s  field  offices.  More- 
over, the  effect  of  Forest  Service  j)olicies  was  to  require  some  form 
of  environmental  analysis  on  virtually  all  actions.  For  all  mjyor  ac- 
tionrSj  an  environmental  impact  statement  (EIS)  was  prepared;  for 
minor  actions,  environmental  analysis  covering  the  same  major  points 
as  an  EIS  served  as  j)rimary  documentation  for  decisions  and  actions. 

As  a  result,  the  Forest  Service  policies  and  procedures  required 
a  very  large  number  of  Forest  Service  personnel  to  becpme  involved 
in  NEPA,  not  as  a- separate  ^function  or  activity  but  a&  an  integral 
part  of  planning  and  decisionmaking.  Thus,  rather  than  creadng 
a  separate  organizational  structure  for  NEPA,  an  Environmental 
Coordinator  in  Washington  with  only  a  small  staff  was  assigned 
oversight,  coordination,  and  leadership  responsibility  for  NEPA. 
After  this  aj)proach  proved  successful,  similar  positions  were  desig- 
nated' in  the  field. 
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NEPA  also  brouf^ht  aboiit^ major  chanf^es  in  the  wayo  in  which 
tho  Forest  Service  related  to  the  public.  Prior  to  NEPA,  the  publi^j^ 
espeqally  the  local  public,  were  "informed"  of  Forest  Service  dl^i- 
sions/ Rarely  were  they  meaninfrfully  involved  in  decisionmaking' 
Ahhouf^h  some  personnel  are  still  reluctant  to  ijivolve  the  public, 
the  Forest  Service  has  made  major  chanf^es  since  NEPA  in  its  atti- 
tudes and  practices.  Different  forms  of  public  participaticJii  are  now 
used,  depending  on  the  situation  and  the  staf»e  of  planning.  In 
local  area3,*'citi2en3  are  now  invited  early  in  a  f)lanninp;  process  to 
provide  ideqs  and  help  identify  issues  and  alternatives.  Incorpora- 
tion of  NEPA  pwblic  involvement  requirements  has  broadened  tlie 
"public"  which  is  involved,  making  it  possible  for  interested  citizens 
to  participate  in  decisions,  on  projects  proposed  for  any  part  of  the 
country.  Coupled  with  the  requirement  under  NEPA  to  analyze 
alternatives  to  a  proposal,  this  arranj^ement  has  resulted  in  the  con? 
-i^joideration  of  a  much  ^vider  ranf^e  of  possible  uses  for  a  forest  area 
than  had  occurred  in  the  past.  ^ 

The  new  approach  to  the  environment  has  created  more  tlian 
procedural  and  administrative  chanf^es.  It  has  also  stimulated  sub- 
stantive review  of  I'orest  Service  manaf^ement'  practices,  especially 
timber  manapjement.^^  Since  the  passage  of  NEPA,  a  number  of 
studies  have  examined  timber  cutting  practices  from  a  long-tenn^en« 
vironmental  perspective.  The  Forest  Service  itself  has  undertaken 
studies  of  the  Bitterroot  National  Forest,  the  Monongahela  National 
Forest,  the  Wyoming  National  Forests,  as  well  as  a  nationwide  sur- 
vey of  National  Forest  timber  management."*  Major  reviews  by 
authorities  outside  the  Forest  Service  have  included  a  study  of  clear- 
cutting  by  the  deans  of  five  forestry  schools,  an  investigation  of  clear- 
cutting  on  public  lands  by  a  Senate  subcommittee,  an  investigation 
by  the  West  Virginia  legislature  of  timber  harvesting  in  the  Mo- 
nongahela  National  Forest,  and  a  study  of  management  practices  of 
the  Bitterroot  National  Forest  in  Montana  by  a  team  of  scientists 
from  the  University  of  Montana.  ' 

In  addition  to  timber  management,  other  Forest  Service  respon- 
sibilities were  affected  by  NEPA.  In  1970,  a  comprehensive  nationaj^ 
survey  of  range  ecosystems  was  initiated.  This  survey,  completed  in 
1072,  provides  neW  guidance  for  the  most  productive  and  environ- 
mentally sound  management  of  range  lands.  In  1974,  the  Service 
proposed  the  first  regulations  to  control  indiscriminate  and  damaging 
mineral  prospecting  and  development  activities  on  National  Forest 
lands. 

Because  of  the  nature'of  its  activities,  the  Forest  Service  recognized 
the  value  and  need  for  program  impact  atatements  as  early  as  1971. 
Statements  have  been  prepared  on  a  variety  of  activities,  including 
timber  management,  vegetation  management,  and  pesticide  use.  One 
of  the  most  complex  program  statements  involved  the  review  of 
National  Forest  roadless  areas. 

At  the  broadest  level,  an  environmental  analysis  of  all  Forest  Ser- 
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vice  activities  is  currently  being  prepared.  Called  "The  Environ- 
mental Program  for  the  Future,"  this  study  is  examining  public 
needs  and  demands  on  the  National  Forests  and  defining  alternatives 
for  accomplishing  objectivc-s.  II  is  the  most  ambitious  comprehensive 
effort  that  the  Forest  Service  has  yet  attempted.  ^ 

In  conclusion,  NEPA  has  had  a  major  impact  on  the  Forest  Ser- 
vice. The  agency  took  a  broad  and  positive  view  toward  implementa- 
tion of  the  Act;  went  far  beyond  a  narrow  concern  with  the  Section 
102  requirement,  and  integrated  each  step  in  the  NEPA  process — 
froiii  initial  environmental  analysis  through  preparation  of  draft 
environmental  statements,  involvement  of  the  public,  analysis  of 
comments,  and  preparation  of  final  statements — into  the  planning 
and  decisionmaking  process.  This  is  npt^to  say  that  all  difficulties 
have  been  resolved.  Legal  action  iS'  pending  on  ^^ral  issues,  and 
the  CLi&Mi|y  of  land  use  plans  and  impact  statements  can  still  be  im- 
pro)|?d.'>J?oneth^less,  the  overall  picture  is  extremely  encouraging 
in  ievt^^  of  the  iijtegration  of  NEPA  into  the  fabric  of  the  agency's 
operatiqns.  ^  N 


'    Administrative  Developments — 1973-74 

Agency  NEPA  Procedures 

On  August  1,  1973,  CEQ  issued  new  guidelines  for  the  operation 
of  the  environmental  impact  statement  proce^s.^^  The  guidelmes 
(which  are  reproduced  in  Appendix  D  of  this  report)  were  dis-, 
cussed  in  detail  in  last  year's  Annual  Report.  They  establish  the 
basic  structure  and  procedures  governing  the  preparation  of  im- 
pact statements.  They  set  fort!}  the  required  contents  of  a  statement 
and  the  responsibilities  of  parties  reviewing  and  commenting  on  a 
draft  statement.  They  also  set  forth  NEPA's  policies  governing  agen- 
cies' involvement  of  the  public,  and  agencies'  use  of  an  impact 
statement-in  their  decisionmaking  process.  Section  1500.3(a)  directs 
agencies  to  review  thjeir  NtPA  procedures  and  revise  them  as 
jnay     necessary  in  order  to  conform  to  the  guidelines. 

During  this  past  year,  many  agencies  engaged  in  a. major  effort 
to  revise  their  procedures  for  the  implementation  of  NEPA.  Table  1 
sets  forth  the  status  of  agencies'  NEPA  procedures,  as  of  August  1, 
1974,  gis  well  as  citations  to^those  procedure!. 

While  an  agency's  NEPA  procedures  are  important,  they  form 
only  the  skeleton  for  the  operation  of  the  agency's  envircnrr.enfeil 
impact  statement  process.  Of  greater  importance  is  an  understand- 
ing by  agency  staff  of  the  purpose  and  goals  behind  NEPA  and  of 
methods  for  miiking  environmental  analyses  and  assessing  the  sig-- 
nificance  of  the  results  generated.  The  past  year  saw  major  progress 
in  this  direction.  Simultaneous  with  the  development  of  new  NEPA 
procedures,  agencies  conducted  numerous  training  sessions,  work- 
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shops,  and  ceminara  for  their  staffs.  Over  100  separate  meetings  were 
held  across  the  United  States,  involving  a  total  of  several  thousand 
agency  personnel.  These  meetings  were  aimed  at  explaining  the 
basic  tools  and  understanding  necessary  to  integrate  the  spirit  of 
the  impact  statement  process  into  an  agency's  operations.  " 


Studies  of  NEPA 


V 


During  this  past  year,  several  studies  were  complett>d  or  initiated 
on  selected  aspects  of-  the  impact  statement  process.  These  efforts 
were  directed  at  agency  implementation  of  the  NEPA  process,  at 
selected  case  studies,  and  at  the  development  of  better  methodolo- 
gies  for  predicting  the  environmental  consequences  of  different 
.actions. 

NEPA  Process  Studies — At  the  beginning  of  the  year,  CEQ  com- 
missioned separate  in-depth  studies  of  the  impact  of  NEPA  on  the 
decisionmaking  processes  of  the  Forest  Service,  the  Bureau  of  Land 
Management  (BLM),  and  the  Department  of  the  Navy.^^  These 
studies  emphasized  *  the  relationship  between  the  agencies'-  normal 
planning,  implementation,  and  control  procedures  and  the  envi- 
ronr^ental  impact  statement  process.  Impediments  to  full  implemen- 
tation of  NEPA  were  investigated. 

Forest  Service  procedures  were  found  to  fcomply  substantially 
with  both  the  letter  and  spirit  of  NEPA  and  with  the  Council's 
guidelines.  As  noted  earlier,  NEPA  has  been  merged  into  the  For- 
est Service  planning  systenf  to  form  a  single  integrated  process.  The 
study  concluded  that  the  quality  of  the  land  use  plans  and  analysis 
could  still  be  improved,  in  particular  through  collection  of  better 
sociological  and  economic 'information. 

BLM  has  supplemented  its  planning  system  at  critical  points  to 
fulfill  NEPA's  requirements  and  is  now  developing  additional 
changes  in  the  system  to  better  emphasize  environmental  values. 
BLM  has  not  generally  prepared  environmental  statements  on  its 
management  .framework  plans,  believing  that  st^ements  can  be 
more  effectively  prepared  on  specific  actions  later  in  its  decision 
process.  The  study  recommended  that  impact  statements  should  be 
prepared  on  these  plans. 

BLM\s  implementation  of  NEPA  has  beeny^ighly  centralized. 
The  study  recommended  that  authority  to  decide  whether  a  state- 
ment should  be  prepared  and  to  approve  the  r^a&e  of  the  state- 
ment be  delegated  to  the  official  otherwisd^  resporisible  for  the  pro- 
posed action.  Within  the  BLM,  NEPA  has  produced  increased 
public  partirtpation  in  the  Bureau's  planning  activities. 

The  study  of  the  Department  of  the  Navy  illustrated  thejJmpor- 
tance  of  the  attitudes  of  senior  agency  officials.  The  report  idSitified 
a  widespread  concern  about  the  environment  at  the  Navy's  iif  ^rme- 
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diate  and  lower  inanaf^einent  leveb  and  documented  cubstantial  ef- 
forts to  prevent  environmental  problems  before  they  arose.  The  re- 
port attributed  this  td^the  interest  of  senior  agency  officials  in  carry- 
ing out  Navy  projects  in  a  manner  designed  to  avoid  environmental 
damage.  The  report  noted,  however,  that  the  degree  of  integration 
'  of  the  procedural  requirements  of  NEPA  varies  from  program  to  pro- 
gram, in  part  becaui^e  of  the  different  time  frames  available  for  the 
preparation  of  underlying  documentation.  i 

Taken  together,  the  studies  provide  concrete  information  on  the 
efficacy  of  different  approaches  which  several  agencies  have  taken  in 
the  establishment  of  their  impact  statement  process. 

NEPA  Case  Studies — In  addition  to  these  studies  of  the  NEPA  . 
process,  several  case  studies  of  the  impact  M  NEPA  on  particular 
projects  were  completed  during  the  year.  A  study  of  the  Army  Corps 
of  Engineers'  proposed  Oakley  reservoir  in  southern  Illinois  was 
compiled  by  Roger  W.  Findley  at  the  University  of  Illinois.^^  A  study 
hoi  the  Corps'  New  Melones  reservoir  in  California  was  compiled  by 
John  Randolph  at  Stanford  University.^^  In  addition,  CEQ  has  re- 
cantly  contracted  for  several  case  studies  on  how  NEPA  influenced 
the  development  of  specific  projects.  The  major  objective  in  each 
ins'tance  will  be  to  show  how  NEPA  can,  in  a  particular  situation, 
help  improve  the  design  of  a  project.  CEQ  intends  to  publish  these 
case  studies  as  they  Hprome  available. 

Methodologies  for  Environmental  Analysis — Section  102(2)  (B) 

of  NEPA  requires  that  agencies  identify  and  develop  methods  and 
procedures  which  will  insi^re  that  presently  unquantified  environ- 
mental amenities  and  values  may  be  given  appropriate  consideration 
in  decisionmaking  alopg  with  economic  and  technical  values.  At  the 
time  NEPA  was  paired,  few  methodologies  existed  for  makine  envi- 
ronmental foreca«s.  That  situation  is  changing. 

The  Environmental  Projection  Agency  has  begun  to  prepare  de- 
tailed methodologies  for  analyzing  the  environmental  aspects  of  dif- 
ferent types  of  projects.  During  the  past  year,  handbooks  on  how  to 
analyze  a  highway  project  and  how  to  write  an  impact  statement  for 
a  sewage  treatment  plant  project  were  prepared.^°  EPA  plans  during 
this  next  year  to  develop  handbooks  for  water  resource  projects,  nu- 
clear power  plants,  airports,  and  urban  transportation  systems. 

The  Institute  for  Ecology  (TIE),  under  a  grant  from  the  Ford 
Foundation,  is  also  engaged  in  developing  methodologies  for  analyz- 
ing the  environmental  effects  of  different  types  of  projects.  Using 
teams  composed  primarily  of  university  faculty  and  graduate  students, 
TIE  has  prepared  detailed  reviews  of  selected  impact  statements. 
During  the  coming  year,  TIE  plans  to  draw  on  the  expertise  gained 
in  these  reviews  to  develop  substantive  guidelines  for  writing  impact 
statements  for  various  categories  of  projects. 
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EPA  and^NEPA,      f  ); 

Although  EPA  traditionally  applied  the  environmental  impact 
statement  process  to  its  program  of  ^^rants  for  construction  of  munici- 
pal ceivaf^e  treatment  facilities,  there  had  been  substantial  uncertainty 
\yhefi?er  NIC  PA  was 'meant  to  apply  t()  the  af^ency's  ref^ulatory 
activities. 

Ift  enactinf]^  the  J  972  Amendments  to  the  Federal  Water  Pollu- 
tion Control  Act,  Congress  specified  that  no  actions  of  the  Adminis- 
trator under  the  Act  required  impact  statements  except  grants  for 
waste  treatment  facilities  and  permils  for  discharges  from  new 
sources.^"  In  1973  and  1974,  several  courts  reviewed  the  application  ^ 
of  NEPA'S  impact  statement  requirements  to  actions  of  the  Adminis- 
trator under  the  Clean  Air  Act  and  the  Federal  Insectidde,  Fungi- 
cide, and  Rodenlicide  Act.^^  In  every  case,  the  court  concluded  that 
EPA's  actions  were  not  subject  .X^  the  impact  statement  requirement, 
primarily  pn  the  gfound  that  EP'A  prepares  the  "functional  equiva- 
lent" of  an  impact  statement  in  the  documentation  supporting  its 
actions.^^  And  in  June  1974  Congress  provided  in  the  Energy  Supply 
and  Environmental  Coordination  Act  that  no  action  taken  under 
the  Clean  Air  Act  shall  be  deemed  a  major  Federal  action  signifi- 
cantly affecting  the  quality  of  the  human  environment  within  the 
meaning  of  NEPA.^*  As  a  result,  it  now  appears  that  EPA  is  legally 
not  required  to  prepare  impact  statements  in  connection  with  its 
regulatory  activities. 

Nonetheless,  in  May  1974  EPA  announced  that  it  would  voluntarily 
prepare  impact  statements  on  a  variety  of  regulatory  actions.^^  EPA 
concluded  that  the  objective  of  NEPA-^to  build  into  each  agency 
a  careful  consideration  of  all  environmental  aspects  of  its  proposed 
actions — could  be  beneficially  applied  to  many  of  EPA's  regulatory 
functions.  Under  this  new  policy,  which  became  effective  October  15, 
1974,  impact  statements  will  be  prepared  in  connection  with  such 
actions  as  the  establishment  of  national  ambient  air  quality  standards, 
the  designation  of  sites  for  ocean  dumping,  and  the  cancellation  of 
a  pesticide  registration. 


er|c 


statistics  on  the  Impact  Statement  Process 

By  June  30,  1974,  four  and  a  half  years  after  NEPA  was  enacted, 
environmental  impact  statements  had  been  prepared  on  5,430  agency 
actions.  Final  impact  statements  had  been  completed  for  3,344  of 
these  actions.  Draft  impact  statements  had  been  issued  for  the 
remaining  2,086  actions. 

Last  year's  Annual  Report  indicated  a  downward  trend  in  the 
annual  number  of  impact  statements  being  prepared.  The  number 
of  new  statements  filed  with  CEO  declined  from  a  high  of  1,949  in 
1971  to  1,371  in  1972  and  1,148  in  1973.  However,  a  projection  of 
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the  figures  for  the  first  6  months  of  1974  indicates  a  slight  increase 
in  tlie  number  of  statements  likely  to  be  filed  this  year.  It  is  still  too 
early  to  be  certain  whether  this  projection  from  the  submissions  in 
the  first  half  of  1974  represents  the  beginning  of  a  change  in  the 
downward  trend  of  the  last  3  yeaits.  Figure  1  presents  the  number  of 
impact  statements  ivhich  ha^'e  been  filed  annually  with  the  Gouncil. 
Figure  2  presents  the  number  of  impact  statements  prepared  by  each 
agency  from  January  1,  1970,  to  July  1,  1974.  Figure  3  presents  die 
number  of  impact  statements  by  type  of  projqct  from  January  1, 
1970,tojuly  1,1974. 

The  Department  of  Transportation  continues  to  file  tlie  Ictrgest 
number  of  statements.  At  the  same  time,  both  in  absolute  terms  and 
as  a  proportion  of  the  total  number  of  statements  filed  by  all  agencies^ 
DOT  statements  have  decreased  each  year  since  197L  For  19'?3, 
DOT  statements  numbered  432  and  comprised  37  percent  of  all 
filings.  For  the  first  sfa^  months  of  1974,  DOT  statements  numbered 
196  and  accounted  for  ^3  percent  of  all  filings.  Last  yearns  Annual 
Report  attributed  tliis  downward  trend  to  better  screening  of  in- 
significant actions  by  the  Federal  Highway  Administration  and  the 
Federal  Aviation  Administration,  and  to  the  consolidation  of  numer- 
ous small  highway  statements  into  fewer,  but  broader,  statements. 
These  actions  appear  to  be  continuing.  Even  when  DOTT  decides 
not  to  prepare  a  detailed  statement,  it  still  prepares  a  preliminary 
environmental  analysis  to  support  its  decision  on  the  proposed  action. 
The  Army  Corps  of  Engineers  is  second  in  terms  of  the  number  of 
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Statements  annually  prepared  by  a  single  agency.  The  Corps  filed 
243  statements  in  1973,  as  compared  with  211  in  1972,  and  is  cur- 
rently preparing  statements  at  the  rate  of  396  per  year.  This  increase 
appears  to  result  primarily  from  the  Corps'  decisions  to  prepare 
analyses  on  a  large  number  of  projects  initiated  prior  to  the  enactment 
of  NEPA,  and  also  on  a  larger  proportion  of  its  operation  and  main- 
tenance activities.  Corps  of  Engineers  statements  presently  comprise 
2 1  percent  of  all  new  statement  filings. 

During  the  last  year,  several  agencies  submitted  impact  statements 
first  time.  Among  them  were  the  Energy  Policy  Office  (now 
Federal  Energy  Administration),^*^  the  Architect  of  the  Capitol,^^ 
and  the  Department  of  Labor.^^ 

Diversity  of  Impact  Statements 

During  1973,  impact  statements  were  prepared  for  a  broad  range 
of  actions,  particularly  in  the  energy  field.  The  Energy  Policy  Office 
fiied  an  impact  statement  on  its  firiority  system  for  the  allocation  of 
low-sulfur  petroleum  products.^®  The  Department  of  the  Interior 
filed  impact  statements  on  the  sale  of  oil  and  gas  leases  on  the  outer 
continental  shelf,^"  on  the  leasing  of  Federal  lands  for  oil  shale  and 
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geotliermal  development,"  and  on  its  coal  mining  plans.*^  The  state* 
menjts  on  coal  development  are  the  first  of  a  number  to  come.  Each 
of  them  will  be  examming,  for  a  different  part  of  the  country,  the 
physical  effects  of  proposed  strip  mining,  the  feasibility  of  reclama- 
tion, the  competition  between  mining  and  existing  uses  of  .the  land 
and  water,  and  the  comparative  environmental  costs  of  using  coal 
as  opposed  to  other  energy  sources. 

During  the  last  year,  tlie  Department  of  the  Interior  als?*  ptepar^d 
20  environmental  impact  statements  related  to  the  Alaska  Native 
Claims  Settlement  Act.*^  The  statements  analyze  the  consequences 
of  tho  incorporation  of  about  80  million  acres  of  Alaskan  lands  still 
v/ithin  the  unreserved  public  domain  into  the  National  Park,  Na- 
tional Forest,  National  Wildlife  Refuge,  and  National  Wild  and 
Scenic  Rivers  systems. 

S(?veral  statements  were  prepared  during  the  past  year  iii  the  in- 
ternational area.  One  of  the  most  important  concerned  the  U.S.  nego- 
tiating position  at  the  United  Nations  Law  of  the  Sea  Conference 
which  opened  this  summer  in  Caracas.**  While  the  major  thrust  of 
the  statement  was  on  modes  of  developing  hard  mineral  deposits  in 
the  deep  seabed,  the  wide-ranging  concerns  of  the  Conference  in 
such  areas  as  territoriality,  free  navigation,  and  fishing  rights  were 
also  covered.  The  State  Department  also  prepared  an  impact  state- 
ment on  U.S.  alternatives  to  improve  the  quality  of  Colorado  River 
water  that  floivs  into  Mexico.*^  Large  U.S.  diversions,  combined  with 
the  high  salinity  of  irrigation  runoff,  reduce  the  quality  of  the  water 
that  reaches  Mexico  to  a  level  below  that  stipulaj^d  by  mutual  agree- 
ment between  the  two  countries.  The  proposed  desalinizatipn  plant 
is  discussed  in  Chapter  5. 

Impact  statements  covering  state  or  local  projects  with  major  en- 
vironmental implications  also  created  intense  interest  this  past  year. 
For  example,  the  Department  of  Transportation  in  1973  issued  a 
draft  impact  statement  on  the  extension  of  interstate  highway  1-66 
from  suburban  Virginia  into  Washinerton,  D.C.*°  Of  major  concern 
here  h  the  impact  of  the  proposed  hiprhway  on  the  metropolitan  area. 
The  impact  statement  analyzed  whether  mass  transit  or  a  highway/ 
mass  transit  combination  could  better  meet  the  metropolitan  area's 
transportation  needs. 

The  past  year  also  saw  a  sharp  increase  in  the  number  of  "pro- 
gram statements,"  covering  entire  programs  within  an  agency  rather 
than  a  single  action  within  the  program,  cr  the  cumulative  effects  of 
a  number  of  distinct  but  interrelated  prdjects.  For  example,  the 
Department  of  Agriculture  analyzed  its  overall  use  of  herbicides  in 
various  states  and  regions  of  the  country  through  program  state- 
ments;*' the  Department  of  Commerce  prepared  a  program  state- 
ment on  its  overall  program  for  the  construction  of  new  tankers;*' 
and  the  AEC  filed  a  program  statement  on  its  development  of  the 
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^Impact  statements  have  been  prepared  by  the  Department  of  Agriculture  on 
spraying  of  pesticides  in  National  Forests. 

liquid  metal  fast  breeder  reactor.^^  While  program  statements  do 
not  yet  form  a  large  pSfpportion  of  the  total  number  of  statements,  they 
offer  an  unprecedented  opportunity  to  analyze  major  policy  issues 
ass(>^ted  with  the  formulation  of  government  programs,  CEQ 
strongly  encourages  agencies  to  prepare  such  statements  in  the  de- 
velopment of  ncnv  programs  and  in  the  review  or  modification  of 
programs  already  in  operation. 


Judicial  Developments — 1973-74 

In  a  number  of  significant  judicial  developments  during  the  past  , 
year,  the  courts  elaborated  on  the  rights  of  citizen  groups  to  be 
compensated  for  their  expenses  in  brining  a  NEPA  lawsuit,  on  the 
relationship  between  NEPA  and  land  use  planning,  on  the  extent 
to  which  an  agency  can  delegate  the  preparation  of  a  statement, 
and  on  the  standards  to  be  applied  in  assessing  the  adequacy  of  an 
impact  statement. 


Legaf  Expenses  of  Citizen  Groups 
in  Bringing  NEPA  Lawsuits 

American  courts  have  traditionally  barred  recovery  of  legal  ex- 
penses even  by  successful  litigants.  Only  two  narrow  exceptions  to 
this  rule  have  generally  been  recognized.  First,  legal  fees  have  been 
awarded  in  cases  in  which  an  opposing  party  has  acted  in  bad  faith, 
in  order  to  punish  the  party's  obdurate  behavior. The  second  ex- 
ception covers  cases  in  which  a  suit  has  conferred  benefit  on  members 
of  a  clearly  ascertainable  class  and  an  award  of  fees  would  serve  to 
spread  the  costs  of  the  litigation  among  these  beneficiaries."^ 
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Recently,  a  third  eKception  to  the  general  rule  has  emerged.  Sev- 
eral courts  concluded  that  tlie  interectQ  of  justice  require  fee  drifting 
y/here  the  plaintiff  hao  acted  ao  a  "private  attorney  general"  vindicat- 
ing an  important  public  interest. 

In  1974,  in  IVilderncss  Society  v.  Mortonp^  the  U.S.  Court  of  Ap- 
peals  for  the  District  of  Columbia  ordered  that  the  legal  expenses  of 
the  Wilderness  Society,  the  Environmental  Defence  Fund,  and  the 
Friends  of  the  Earth  be  paid  for  their  efforts  as  "private  attorneys 
general*'  in  the  Trans-.Maska  Pipeline  rase.°^  .According  to  the 
court,  not  to  av/ard  counsel  fees  in  a  case  involving  relatively  little  in- 
jury  to  single  individuals  but  collectively  great  harm  to  important 
public  interests  could  seriously  fmotrate  the  purposes  of  Congress. 

Where  the  law  feltes  on  private  suits  to  effectuate  Congressional  policy 
in  favor  of  broad  public  intcresto,  attor^/s  fees  are  often  necessary  to  ensure 
thae  private  litigants  will*  initiate  suck  suito  .  .  .  Substantial  benefits  to  the 
general  public  should  not  depend  upon  the  financial  status  of  the  individual 
volunteeting  to  eerve  as  plaintifT  qr  upon  the  charity  of  public  minded 
!aiv7cr8.  * 

The  court  v/ent  on  to  say  that :  - 

Our  decision  today  may  increase  the  v/illingness  of  skilled  lawyers  through- 
out the  nation  to  undertake  public  interest  litigation  on  behalf  of  unmonied 
clients  with  ju5t,  lawful,  and  important  claims.  This  proposition  we  of  course 
accept,  and  count  it  a  happy  result  of  our  decision.*^ 

The  court  observed  that  althouf^h  the  NEPA  issue  was  resolved 
by  Conferees  and  not  throuf^h  litif^ation,  the  plaintifTs  efforts  in  pursu- 
ing the  issue  deserved  an  a^vard  of  attorney's  fees.  "Where  litigatiori 
serves  as  a  catalyst  to  effect  chancre  and  thereby  achieves  a  valuable 
public  service,  ,an  award  of  fees  may  be  appropriate  even  though 
the  suit  never  proceeds  to  a  successful  conclusion  on  the  menta."  ^ 
The  court  pointed  out  that  the  public's  interests  had  been  substan- 
tially furthered  as  a  result  of  the  litifration.  First,  the  permit  condi- 
tions for  the  pipeline  had  been  altered  to  provide  for  substantial 
additior\al  protection  of  the  environment.  Second,  under  the  new 
permit  the  f^ovemment  would  receive  fair  market  value  for  the  use 
of  its  land  rather  than  allowinf?  the  land  to  be  used  free,  as  Jiad  been 
^  the  practice  in  the^past.  And  third,  the  pipeline  company  would  now 
be  strictly  liable  for  damaf^es  resulting  from  its  use  of  the  rifl[ht-of-way. 
According  to  the  court,  the  lawsuit  had  resulted  in  development  of 
a  substantially  better  project,  and  the  plaintiffs  were  entitled  to  re- 
cover their  expenses  for  having  brought  this  about. 

The  court  noted  that,  technically,^  only  the  Interior  Department 
had  violated  the  law.  However,  the  court^went  on  to  point  out 
that  the  Alyeska  Pipeline^Company  had  persuaded  the  government 
to  grant  the  rights-of-^y,  had  actively  participated  in  the  litiga- 
tion, and  "unquestionably  was  a  major  and.  real  party  at  interest 
in  this  case."  Accordingly,  the  court  determined  that  the  govern- 
ment  and  Alyeska  should  each  bear  one-half  of  the  citizen  groups' 
expenses.  However,  since  sovereign  immunity  bars  imposition  of 
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attorneys'  fees  against  the  United  States  (unless  they  are  expressly 
provided  for  by  an  Act  of  Congress),  only  that  portion  to  be  borne 
hj/  Alyeska  could  ultimately  be  assessed.  Because  pf  sovereign  immu- 
nity, that  part  which  would  otherwise  be  borne  by  the  government 

.  ipust  be  assumed  by  the  citizen  groups. 

In  dissenting  to  the  codrt's  opinion,  several  judges  stated  that 

^in  their  view  the  citizen  groups  had  not  conferred  any  public  benefit 
by  their  actions.  The  judges  pointed  out  that  the  lower  court  had 
niled  against  the  plaintiffs  on  the  issue  of  the  adequacy  of  the  final 
impact  statement  and  implied  that,  at  most,  they  should  only  be 
considered  potentially  eligible  for  reimbursement  forjwork  in  con- 
nection with  the  Mineral  Leasing  Act  issue,  on  which  they  ulti- 
mately prevailed. 


Maryland-National  Capital  Park  and  Planning  Commission 
Postal  Service 

^hi^s  case  concerned  the  construction  of  a  bulk  mail  facility  for 
the  U.S.  Postal  Service  near  Washington,  D  C.  The  Maryland-Na- 
tional Capital  Park  and  Planning  Commission  opposed  construction 
of  the  facility  and,  in  particular,  urged  that  an  environmental 
impiact  statement  be  prepared:  The  Corps  of  Engineers,  as  contractor 
for  the*  U.S.  Postal  Service,  prepared  an  environmental  assessment 
and,  o^  the  basis  of  this  assessment,  concluded  that  no  impact  state- 
ment was  required.  All  parties  agreed  that  construction  of  the  mail 
facility  was  a  "major  Federal  action."  Disagreement  centered  on 
whether  the  facility  would  "significantly"  affect  the  environment, 
Tl^  U.Sv  District  Court  concluded  that  the  Corps'  determination 
that  an  impact  statement  was  not  required  was  not  unreasonable,®" 
and  the  plaintiffs  appealed  the  decision  to  the  U.S.  Court  of  Appeals 
for  the  District  of  Columbia.  .  * 

In  rendering  its  decision,  the  Court  of  Appeals  developed  two 
major  propositions.  First,  it  pointed  out  that  the  proposed  facility 
would  be  inconsistent  with  the  local  zoning  for- the  facility  site, 
and  that  this  required  an  especially  careful  inquiry  by  the  govern- 
ment into"  the  potentiH  significance  of  ^he  project's  environmental 
effects. 

The  question  of  significance  takes  on  a  distinctive  cast  in  the  Context 
of  land-use  planning.  We  think  that  much  ihay  turn  on,  whether  the  Federal 
Government  conforms  to  or  deviates  from  local  or  regional  regulations  to 
land  use.  .  .  .  When  local  zoning  regulations  and  procedures  are  followed 
ip  site  location  decisions  by  the  Federal  Grovemment,  there  is  an  assurance 
that  such  "environmental"  effects  as  flow  from  the  special  uses  of  land— the 
safety  of  the  structures,  cohesiveness  of  neighborhoods,  population,  density, 
crime  control,  and  aesthetics — will  be  no  greater  than  demanded  by  the 
residents  acting  through  their  elected  representatives.  There  is  roon)  for 
contention,  and  there  may  even  be  a  presumption,  that  such  incremetitact 
^     impact  on  the  environment  as  is  attributable  to  the  particular  land  use 

'  395 

o   '  42.*) 


proposed  by  the  Federal  agency  is  not  "aignificant*'  .  .  .  VJhen^  on  the  other 
hand,  the  Federal  Govenunent  exercises  its  sovereignty  so  as  to  pver-ridc 
local  zoning  protections,  NEPA  requires  more  careful  scrutiny.*' 

CEQ,  in  §  1500.8(a)  (2)  of  its  guidelines,  has  pointed  out  the  need 
for  agencies  to  carefully  inquire  into  the  relationship  between  their 
proposed  project  and  land  use  plans  for  the  aflfected  area.  This 
decision  highlights  the  need  to  do  so,  not  only  in  the  writing  of 
an  in»pact  statement  but  also  in  making  the  threshold  decision 
of  whether  a  pro)ect  will  signifi6<in«T)^  affect  the  quality  of  the 
environment.  ^xf^ 

The  second  major  pronouncement  by  the  Court  of  Appeals  con- 
cerned the  procedures  to  be  followed  in  judicial  review  of  an  agency's 
"negative  assessment."  The  court  stated  that,  Jn  general,  tl^e  basic 
questions  need  to  be  addressed:  ^ 

First,  did  the  agency  take  a  "hard  look"  at  the  protylem,  as' opposed  to  bald 
conclusions,  unaided  by  preliminary  investigation  .  .  .  Second,  did  the  agency 
identify  the  relevant  area  of  environmental  concern  .  .  .  Third,  as  to  prob- 
lems studied  and  identified,  does  the  agency  make  a  convincing  case  that  the 
impact  is  insignificant.  . 

The  court  in  this  instance  was  unable,  on  the  basis  of  the  infor- 
.mation  before  it,  to  answer  all  the  questions  in  favor  of  the  govern- 
ment and  thus  remanded  the  case  to  the  District  Court  for  further 
investigation.  The  court's  opinion  makes  it  clear,  however,  that  an 
agency  must  be  able  to  demonstrate  to  a  court,  in  any  case  of  argu- 
ably significant  environmental  impact,  that  it  has  investigated  the 
environmental  effects  of  the  proposed  action.  If  an  agency  has 
decided  not  to  prepare*  an  impact  statement,  it  must  further  be 
able  to  document,  with  analysis  "as  opposed  to  bald  conclusion^" 
that  the  effects  of  the  proposed  action  will  clearly  not  be  agnificant. 

Agency  Delegation  of  the  Preparation  ^ 
of  the  Impact  Statement 

During"  the  last  few  years,  legal  challenges  have  been  made  to  a 
number  of  impact  statements  because  they  were  written  by  a  private 
party  or  a  state  agency  rather  than  the  cognizant  Federal  agency. 
Plaintiffs  have  argued  that  "^'NE PA  requires  a  Federal  agency  to 
prepare  its  own  impact  statement  and  that  this  responsibility  may 
not  be  delegated.  According  to  plaintiffs,  the  delegatiOn^'of  the  prep- 
aration of  a  statement  to  an  interested  outside  party  risks  the  pro- 
ductiori  of  a  biased  analysis  rather  than  an  objective  independent 
study  and  thus  contravenes  the  policies  of  NEPA.  Courts  have  so 
far  responded  to  thesfe  challenges  with  somewhat  conflicting  decisions. 

In  Greene  County  Planning  Board  v.  Federal  Power  CommissionJ^^ 
the  U.S.  Court  of  Appeals  for  the  Second  Circuit  held  that  the  FPC's 
use,  in  connection  with  public  hearings  on  an  applicant's  proposzd,  of 
^  the  applicant's  environmental  analysis  rather  than  an  impact  state- 
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ment  independently  prepared  by  its  own  staff,  violated  the  policies 
of  NEPA*  According  to  the  court, 

The  Federal  Power  Commission  had  abdicated  a  significant  part  of  its  re- 
sponsibility by  substituting  the  statement  6f  [the  applicant],  for  its  own.  The 
Commission  appears  to  be  content  to  collate  the  comments  of  other  federal 
agencies,  its  own  staff  and  the  intervenors  and  once  again  to  act  as  an  umpire. 
The  danger  of  this  procedure,  and  one  obvious  shortcoming,  is  the  potential, 
if  not  the  likelihood,  that  the  applicant's  statement  will  be  based  upon  self- 
serving  assumptions.**  . 

The  court  went  on  to  point  out  that 

intervenors  generally  haye  limited  resources,  both  in  terms  of  money  and 
technical  expertise,  and  thus  may  not  be  abl^  to  provide  an  effective  analysis 
of  environmental  factors.  It  was  in  part  for  this  reason  that  Congress  has 
compelled  agencies  to  seek  the  aid  of  all  available  expertise  and  formulate 
their  own  position  early  in  the  review  process.*'  (^phasis  added) 

In  Conservation  Society  v.  Secretary^^  the  court  reached  a  siniilar 
conclusion  in  holding  that  a  highway  impact  statement  prepared  by 
a  state  highway  agency  and  then  reviewed  by  the  Federal  Highway 
Administration  did  not  satisfy  NEPA.  According  to  the  decision, 
NEPA  requires  that  a  statement  be  prepared  by  the  responsible 
Federal  agency,  not  the  recipient  of  the  proposed  Federal  aid. 

Several  other  cases,  however,  have  reached  somewhat  contrary 
conclusions.  In  Life  of  the  Land  v.  Brinegar^^  the  U.S.  Court  of 
Appeals  for  the  Ninth  Circuit  concluded  that  NEPA  was  satisfied 
by  the  Federal  Aviation  Administration's  active  participation  in,  and 
review  of,  an  impact  statement  covering  a  proposed  runway  project, 
even  though  the  statement  was  prepared  by  a.  private  consulting  firm 
which  had  a  financial  interest  in  the  approval  of  the  project.  In 
Citizens  Environmental  Council  v.  Volpe,^"^  the  U.S.  Court  of  Ap- 
peals for  the  Tenth  Circuit  held  that  the  Department  of  Trans- 
portation's review  and  adoption  of  a  highvi^y  impact  statement 
that  was  prepared  by  the  state  highway  agency  was  consistent  with 
the  goals  of  NEPA.  Similai-  conclusions  were  reached  in  Movenient 
Against  Destruction  v.  Volpe^^  Citizens  v.  Brinegar/^^  Iowa  Citizens 
for  Environmental  Quality  v.  Volpe,"^^  National  Forest  Preservation 
Group  V.  Butz,^^  and  Northside  Tenants'  Rights  Coalition  v.  VolpeJ^ 

At  the  present  time,  then,  there  appears  to  be  some  disagreement 
within  the  judicial  system  on  the  extent  to  which  the  preparation  of 
an  impact  statement  may  be  delegated  to  an  interested  private  party 
or  state  agency.  "No  court  has  yet  held  that  a  Federal  agency  may 
fully  delegate  the  preparation  of  a  statement  to  such  an-outside  group. 
At  least  some  reviev/  of  the  statement  by  the  Federal  agency  appears 
necessary,  as  does  assumption  of  responsibility  by  the  Federal  agency 
for  the  adequacy  of  the  environmental  analysis  contained  in  the 
statement.  At  the  same  time,  the  courts  appear  to  diflfer  on  the  extent 
to  which  a  Federal  agency  must  engage  in  an  independent  environ- 
mental analysis. 

CEQ  has  traditionally  not  objected  to  delegation  of  the  preparation 
of  a  statement  in  those  insfahces  where  the  Federal  agency  has  main- 
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tained  respofisibility  for  the  objectivitY  and  adequacy  of  the  state- 
ment.'^ Efficient  use  of  resources  suggests  that  the  party  closest  to 
the  development  of  a  project  should  engage  in  at  least  its  preliminary 
envirpnmental  analysis.  Where  this  paijty  is  a  state  or  local  govern- 
ment,  the  responsibility  of  the  Federal  agency  is  to  ensure  that  en- 
vironmental considerations  are  meaningfully  integrated  into  the 
-JJroject's  design.  This  requires  at  least  some  review  of  the  project 
and  the  impact  statement  by  the  agency.  But  it  does  not  require^  an 
agency  in  every  case  to  engage  in  an  independent  preparation  of  the 
«       impact  statement 

At  the  present  time  (August  1974)  Congress  is  considering  jiele-  ^ 
gation  of  the  implementation  of  NEPA  in  connection  with  the  Hous- 
ing Act  of  1974.  This  Act  will  provide  for  block  grants  to  local  units 
of  government.  In  many  cases,  the  local  units  of  government  will  be 
able  to  use  the  grants  without  prior  approval  by  the  Department  of 
Housing  and  Urban  Development  of  the  specific  projects  or  programs 
to  be  financed.  In  such  cases,  the  local  unit  of  government  will  be 
required,  under  the  Housing  Act  of  1974,  to  prepare  an  iriipact  state- 
S  ment  that  would  otherwise  be  required  of  HUD  by  NEPA.  HUD  will 

retain  responsibility  to  assure  that  procedures  providing  for  full  re- 
view of  environmental  factors  are  faithfully  followed.  In  general, 
HUD's  involvement  in  the  preparation  of  an  impact  statennent  under 
the  Housing  Act  of  1974  will  vary  directly  with  the  degree  of  itb  par- 
ticipation in  the  design  or  approval  of  the  projects  and  programs 
which  are  funded. 

Where  the  party  closest  to  the  project  is  a  private  applicant,  some- 
what greater  involvement  by  the  Federal  agency  is  required.  Private 
projects  frequently  do  not  refiect  flhe  public's  concern  for  the  preserva- 
tion and  enhancement  of  the  environment  to  the  same  extent  as  do 
state  and  local  government  projects.  CEQ  has  thus  not  supported  the 
practice  of  allowing  private  applicants  for  Federal  permits  to  prepare 
the  entire  impact  statement,  which  is  in  turn  circulated  by  the  agency 
as  its  own. 
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Adequacy  of  an  Impact  Statement 

In  a  major  court  decision.  National  Helium  v.  Morton,'^*  the  U.S. 
Court  of  Appeals  for  the  Tenth  Circuit  ruled  on  the  general  test  to 
be  applied  by  .a  court  in  determining  the  adequacy  of  an  agency's 
impact  statement.  The  court  pointed  out  that  one  must  distinguish 
between  judicial  review  of  an  agency's  final  decision  for  compliance 
with  the  Administrative  Procedures  Act  and  judicial  review  of  the 
agency's  environmental  impact  statement  for  compliance  with  NEPA. 
In  carrying  out  Sjis  latter  inquiry,  the  court  held  that  the  "rule  of 
reason"  is  the  appropriate  standard.  According  to  the  court, 

[0]ur  view  is  that  the  review  of  the  FES  [final  environmental  impact  state- 
ment] is  limited  to  the  foUowng: 
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(1)  Whether  the  FES  discusces  all  of  the  five  procedural  requirements  of 
NEPA. 

(2)  Whether  the  environmentil  impact  statement  constitutes  an  objectivo 
good  faith  compliance  with  the  demands  of  NEPA. 

(3)  Whether  the  statement  contains  a  reasonable  discussion  of  the  subject 
matter  involved  in  the  five  required  areas." 

After  reviewing  the  impact  statement  prepared  by  the  Department 
of  the  Interior,  the  court  concluded  that  the  statement  was  "fully  aj^V 
ceptable."  The  court  pointed  out  that  NEPA  ^  ^ 

should  not  be  viev/ed  as  necessitating  that  the  completion  of  an  impact  state- 
ment be  unreasonably  or  interminably  delayed  in  order^ikinclude  all  poten- 
tial comments  or  the  results  of  works  in  progress  whid(^nK|ght  sljfd  some  * 
additional  light  on  the  subject  of  the  impact  statement.  Sirtft^Aesult  would  in- 
ordinately delay  or  prevent  any  decision  in  environmental  cases.  The  court 
should  look  for  adequacy  and  completeness  in  an  impact  statement,  not 
perfection." 


International  Developmeints 

NEPA  has  had  unique  and  important  effects  on  the  international 
community.  That  this  domestic  law  should  have  such  an  impact 
testifies  to  its  particularly  broad  administrative  scope  and  to  its  con- 
ceptual strength.  U.S.  agencies  have  directly  contributed  to  the  Act's 
international  importance  and  influence  through  their  own  NEPA 
processes.  At  the  same  time  a  number  of  other  countries  have  recog- 
nized that  adoption  of  the  impact  statement  mechanism  can  fill  criti- 
cal needs  for  forecasting  environmental  effects. 


Use  of  NEPA  in  International  Affairs  ^ 

Impact  statements  of  U.S.  agencies  can^pfomote  environmental 
quality  in  the  international  community  iiya  variety  of  ways.  First,  be- 
cause Section  102(2)  (C)  of  NEPA  applies  to  all  U.S.  agencies,  sev- 
eral have  prepa):*ed  guidelines  covering  at  ^east  some  of  their  activi- 
ties; abroad.  This  has  been  done' by  the  StaWO^^rtment "  and  the 
National  Science  Foundation/^ 

A  second  use  for  U.S.  impact  statements  involves  their  preparation 
in  draft  prior  to  the  conclusion  of  international  agreements  affect- 
ing the  human  environment.  Thus,  impact  statements  have  been 
prepared  for  the  Convention  on  the  Prevention  of  Marine  Pollution 
by  Dumping  Wastes  and  Other  Matter,^"  the  Convention  on  Inter- 
national Trade  in  Endangered  Species  of  Wild  Fauna  and  Flora,^^ 
the  1973  Convention  on  the  Prevention  of  Pollution  from  Ships,^^  j^^d 
for  the  draft  agreement  which  may  emerge  from  the  Law  of  the 
Sea  Conference.  Such  statements  give  environmental  and  other 
groups  the  opportunity  to  assess  the  effects  of,  3.nd  to  comment  on, 
proposed  international  agreements  before  they  are  actually  ratified. 
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Finally,  impact  statements  have  international  significancGj,»when 
they  describe  the  international  environmental  effects  of  an  action 
occurring?  within  the  United  States.  Impact  statements  have  been 
filed  for  a  number  of  internationally  important  activities,  such  as 
thp  Colorado  River  International  Salinity  Control  Project,  affecting 
Mexico,  and  the  Bureau  of  Reclamation's  Garrison  Diversion  proj- 
ect, in  North  Dakota,  discussed  in  Chapter  5,  which  may  cause  watef 
pollution  problems  in  Canada.  Such  statements  have  been  made 
avjiilable  to  other  countries,  as,  for  example,  when  the  AEC's  1971 
impact  stateiyient  on  the  nuclear  explosion  in  Amchitka,  Alaska, 
was  provided  to  the  Japanese  and  ^Canadian  governments.  More 
formal  procedures  might  be  employed  in  the  future  whereby  affected 
coiintries,  especially  neighboring  nations,  would  be  asl;ed  to  submit 
comments  that  youlH  be  circulated  and  integrated  into  the  NEPA 
prdcess.  Nongovernmental  groups  in  other  countries,  with  demon- 
strated interests,  might  also  be  asked  to  participate  in  the  impact 
statement  comment  process. 

In  each  of  these  ways,  the  impact:>  statement  mechanism  permits 
and  encourages  U.S.  agencies  to  take  a  long-range  international 
view  of  the  environmental  effects  of  their  proposed  actions. 


Influence  of  NEPA  on  Environmental  Policies  Abroad 

More  subtle  but  perhaps  more  profound  international  effects 
^  of  NEPA  are  evident  from  the  attention  being  given  to  impact  stat/e- 
ments  by  other  countries.  This  interest  is  remarkable  because  NEPA 
was  designed  to  correct^deficiencies  in  unique  U.S.  administrative 
procedures.  However,  because  the.  Act  in  fact  responded  to  prob- 
lems of  gaps  in  environmental"  forecasting  and  of  closed  agency 
decisionmalcing  found  in  many  countries,  its  mechanisms  have  be- 
coijrie  widely  studied  outside  the  United  States. 

Impact  statements  have  been  adopted  or  planned  in  Australia 
at  both  thejiate  and  the  federal  level.  Experience  there  has  focused 
on  such  states  as  Tasmania,  where  impact  studies  were  required  in 
1973  and  a  public  review  process  was  established  under  the  Director 
of  Environmental  Control.*^^  Other  Australian  states  have  adopted 
similar  procedures.  The  AustraHah  Federal  Government  has  estab- 
lished an  interW  policy  on  impact  statements  for  Federal  projects, 
pending  the  enactment  of  new  legrslation.'^  ^ 

in  Canada,  fe^ral  environmental,  impact  statemerit  requirements 
were  established  b^sJEnvironment  Canada  in  Aprir\l974."^  Israel 
also  recently  required  it^  Environmental  Protection  Service  to  estab- 
lish an  impact  statement  procedure. 

In  Europe  no  country  has  yet  adopted  the'  impact  statement 
mechanism,  although  it  has  evoked  considerable  interest  there.  The 
West  Gemian  Government,  for  example,  has  begun  internal  dis- 
cussions on  the  ways  in  which  impact  statement  processes^ might  be 
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adapted  to  its  particular  institutional  and  le^al  system.  Other  coun- 
tries and  the  Organization  for  Economic  Cooperation  and  Devel- 
opment have  revealed  similar  interests.  Impact  statements  have 
bfien  less  attractive  to  many  European  countries  whose  existing  land 
UC8  licensing  or  permit  systems  already  provide  ejctensive  control 
over  environmental  abuse. 

Clearly  the  effect  of  the  impact  statement  mechanism  abroad 
v/ill  require  careful  consideration  before  it  can  complement  the 
existing  problems  and  procedures  of  other  countries.  Nevertheless, 
as  a  method  for  determining  in  advance  the  impacts  of  various 
alternative  proposals  and  as  a  way  in  which  "to  open  the  govern- 
mental decisionmaking  process  to  new,  outside  scrutiny,  it  has  already 
demonstrated  its  broad  international  appeal.  Over  the  next  several 
years  there  will  be  a  great  many  opportunities  within  the  interna- 
tional community  to  foster  the  increased  understanding  and  use- 
fulness of  the  impact  statement  process. 


State  Environmental  Impact  Statement  Requirements 

Since  1970,  21  states  and  the  Commonwealth  of  Puerto  Rico  have 
adopted  envirormiental  impact  statement  requirements  similar  to 
those  set  forth  in  NEPA.^°  Thirteen  of  the  21  states  and  the  Com- 
Inonwealth  of  Puerto  Rico  have  legislatively  adopted  a  comprehen- 
sive EIS  requirement:  California,  Connecticut,  Hawaii,  Indiana, 
Maryland,  Massachusetts,^  Minnesota,  Montana,  North  Carolina, 
South  Dakota,  Virginia,  Washington,  and  Wisconsin.^^  Three  states — 
Michigan,  New  Jersey,  and  Texas — have  administratively  promul- 
gated a  comprehensive  EIS  requirement.*^^  In  addition,  five  states 
require  preparation  of  impact  statements  on  specific  classes  of  proj- 
ects.^*^  Arizona  requires  that  impact  statements  be  prepared  for  pro- 
posed water-oriented  projects.®^  Georgia  requires  an  envij^onmental 
analysis  for  certain  toll  road  projects.^®  la  Ne^^ada,  there  is  a  special 
provision  relating  to  utility  power  plant  siting."  Nebraska's  Depart- 
ment of  Roads  prepares  impact  statements  on  State-funded  highway 
projects.^^  Delaware  requires  the  preparation  of  statements  in  con- 
nection with  the  issuance  of  permits  under  its  Coastal  Zone  Act  and 
its  Wetlands  Law.^^ 

A  r>umber  of  American  cities  have  also  initiated  environihental 
impact  statement  programs.  New  York  City's  Environmental  Pro- 
tection Administration,  operating  under  an  executive  order,^*  may  re- 
quire impact  statements  on  designated  city  activities.  In  Bowie,  Mary- 
land, a  city  ordinance  highlights  the  utility  of  environmental  im- 
pact statements  in  local  government  decisionmaking. 

The  Appendix  ^o  this  chapter  lists  the  states  an^  lo(tix\  governments 
which,  as  of  August  1,  1974,  have  adopted  an  impact  statement 
process.  For  eacfi  state  or  local  government,  the  Appendix  contains 
citations  to  the  legal  authority  for  the  process;  any  guidelines  which 
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have  been  ksued  as  of  August  1 ;  and  the  name,  address,  and  phone 
number  of  individuals  who  may  be  contacted  for  further  information. 

At  least  15  other  states  are  now  considering  the  establishment  of 
impact  statement  requirements.  To  aid  states  in  developing  such 
legislation,  the  Coupcil  of  State  Governments  approved  a  suggested 
State  Environmental  Policy  Act.^°  One  state.  New  Mexico,  recently 
repealed  its  environmental  impact  statement  process,  as  discussed 
below. 

Although  the  various  state  programs  differ  from  NEPA  in  several 
respects,  most  have  used  the  Federal  law  as  their  model.  To  date,  im- 
plementation of  the  state  programs  has  moved  slowly,  and  the  visible 
benefits  are  still  limited.  Considering  the  very  limited  funds  and  staff 
allocated  to  impler^ent  the  requirements,  most  state  agencies  seem  to 
be  putting  forth  a  good  effort. 

In  the  Council's  view  the  state  impact  statement  process  has  great 
potential.  Statements  prepared  by  state  agencies  and  local  govem- 
mefits  usually  cover  projects  that  are  not  within  the  reach  of  the  Fed- 
eral impact  statement  process.  In  addition,  statements  prepared  by 
state  agencies  and  local  governments  may  prove  to  be  more  respon- 
sive toJocal  needs  than  the  Federal  statements  have  been. 

Integration  of  a  state  EIS  process  into  a  state's  decisionmaking  will 
take  some  tir^e*  Apart  from  the  problem  of  resource  constraints,  many 
states  have  no  tradition  of  providing  detailed  documentation  and 
analysis  to  assist  decisionmaking.  Hence,  the  ijHiiia^t'  statement  process 
has  created  uncertainties  on  the  state  levql  which  do  not  exist  at  the 
Federal  level.  One  major  question  with  which  states  have  been -grap- 
pling is  how  the  EIS  should  be  used :  Is  it  to  be  a  policy  tool  or  solely 
a  means  to  document  the  impact  of  an  individual  project?  This 
issue  can  be  resolved,  but  where  it  remains  unsolved,  the  integra- 
tion of  the  EIS  process  into  many  state  programs  has  been  delayed. 

Contents  of  a  Statement  ^ 

Most  of  the  state  acts  and  executive  orders  closely  follow  NEPA 
with  respect  to  the  required  items  to  be  discussed  in  the  impact  state- 
ment. Indeed,  Puerto  Rico,  Indiana,  and  Washington  follow  exactly 
NEPA's  list  of  items  to  be  included  in  the  EIS.  Some  states  have 
added  new  elements  which  aire  likely  to  increase  the  utility  of  the 
document;  the  most  significant  of  these  are  mitigation  measures, 
growth-inducing  impacts,  and  economic  impacts. 

Massachusetts  chose  to  narrow  the  scope  of  the  impacts  to  be  ana- 
lyzed to  those  relating  to  natural  environmental  resources. Michi- 
gan, on  the  other  hand,  refers  specifically  to  effects  on  "human  life."  °^ 
Texas  and  Wisconsin  explicitly  require  that  the  "beneficial"  aspects 
of  a  proposal  be  discussed  as  well  as  the  adverse  impacts. 

The  Minnesota  law  contains  two  innovative  departures  from  the 
Federal  model.  The  EIS  must  include  an  assessment  of  the  "impact 
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on  state  government  of  any  Federal  controls  associaljed  with  the 
proposed  actions"  and  a  discussion  of  the  "muhistate  responsibilities 
associated  with  the  proposed  actions," 

California's  act  was  the  first  to  require  that  the  EIS  include  a 
discussion  of  the  mitigation  measures  proposed  to  minimize  the 
impact  of  a  project. Similar  clauses  are  included  in  the  Maryland, 
Massachusetts,  North  Carolina,  and  Virginia  acts  and  in  the  sug- 
gested State  Environmental  Policy  Act  approved  by  the  Council 
of  State  Governments. NEPA  itself  does  not  specifically  require 
this,  but  the  NEPA  Guidelines  do  discuss  mitigation  under  the  cate- 
gory of  alternatives  to  the  proposed  action.^®^ 

The  California  law  and  the  model  act  require  an  analysis  of  the 
"growth-inducing  impact  of  the  proposed  action."  Montana  re- 
cently revised  its  guidejines  to  require  consideration  of  growth-in- 
ducing impacts  and  the  use  of  energy.*^° 

A  major  addition  to  the  Federal  model  is  the  inclusion  of  the 
economic  impact  of  proposed  actions.*  Connecticut,  Michigan,  Min- 
nesota, Montana,  and  Wisconsin  have  adopted  this  requirement."^ 
Some  local  jurisdictions  in  California  require  an  economic  analysis 
in  their  impact  statements.  The  Michigan  order  calls  for,  "[w]here 
^  appropriate,  a  discussion  of  the  economic  gains  and  losses  includ- 
ing the  effect  on  employment,  income  levels,  property  taxes,  and  the 
cost  of  alternatives  to  the  proposed  action."  The  Federal  guide- 
lines require  only  tliat  an  impact  statement  deal  with  "changed  pat- 
terns of  social  and  economic  activities'*  in  a  discussion  of  the  sec- 
ondary consequences  of  a  proposal. ^^'^ 

m 

Applicability  to  State,  local,  and  Private  Projects 

*  All  of  th*e  state  laws  require  impact  statements  for  major  actions 
or  projects  undertaken  directly  by  state  agencies.  The  states  differ 

'greatly,  however,  in  their  application  of  the  impact  statement  pro- 
cess to  local  government  actions  and  to  private  activities  which  r^uire 
a  governmental  permit.  Because  some  of  the  most  significant  con- 
trols over  private  actions,  particularly  those  relating  to  the  use 
of  land,  are  administered  by  counties,  cities,  towns,  and  special 
purpose  units  of  local  government,  the  effectiveness  of  a  state's  im- 
pact statement  is  greatly  dependent  on  whether  it  applies  to  local 
governments  and  to  private  activities. 

NEPA  provides  for  impact  statements  to  be  prepared  on  actions 
"involving  a  Federal  lease^permit,  license  certificate  or  other  en- 
titlements.'* This  provisio^n  has  been  interpreted  to  jnean  that 
an  impact  statement  may  be  needed  for  what  is  basically  a  private 
action,  if  a  Federal  permit;  is  required,  as  in  the  Trans- Alaska  Pipe- 
line case.  Most  states  utilize  similar  wording  in  corresponding  por- 
tions of  their  laws,  but  the  interpretations  have  not  always  been 
the  same. 
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Thus*  far  California  is  the  only  state  which, been  preparing  t  • 
a  significant  number  of  EIS's  on  private  actions  and  actions  of  local 
governments,  accounting  in  large  part  for  the  approximately  6,000 
impact  statements  prepared  each  year  in  the  state.  The  California 
Supreme  Court  rpled  in  September  1972,  in  Friends  of  Mammoth  v. 
Board  of  Supervisors  of  Mono  Coiirity,^^^  that  an  EIS  must  be  pre- 
pared before  any  governmental  entity — a  state  agency  or  regional 
or  local  body — approves  a  private  project  which  could  have  a  sig- 
nificant effect^ on  the  environment.  The  court  based  its  decision  in 
large  part  on  the  ground  that  the.  Federal  guidelines  would  require 
an  impact  statement  under  similar  circumstances.  The  decision  * 
caused  some  confusion  as  to  the  status  of  private  projects  already  in 
progress,  and  in  December  1972,  the  California  law  was  amended  to 
provide  a  transition  period  for  the  implementation  of  the  court's 
decision."*  A  retroactive  exemption  was  granted  to  some  projects  • 
already  built  or  under  way,  and  a  120-day  moratorium  was  insti- 
tuted on  the  prospective  implementation  of  the  impact  statement  re- 
quirement in  several  cases.**" 

Prior  to  1974,  the  Massachusetts  Act  specified  that  it  applied  only 
to  state  agencies,  departments,  boards,  commissions,  or  authorities  of 
the  Commonwealth  <^r  any  authbrity  of  any,  political  subdivisions  of 
the  state.*  *^  In  1974,  however,  the  Act  was  amended  so  that  it  now 
extends,  in  certain  instances,  to  "any  work,  project  or  activity  of  any 
private  person,  firm  or  corporation  which  may  cause  damage  to  the 
environment.***  The  State's  guidelines  provide  that  an  impact  report 
must  be  prepared  for  any  governmental  activity  "which  involves  the 
issuance  of  a  lease,  permit,  license,  certificate,  or  any  entitlement  for 
use  by  an  agency."  Washington's  law  applies  to  all  branches  of 
government  of  the  State,  "including  State  agencies,  municipal  and 
public  corporations,  and  counties,"  **"  and  the  State's  guidelines  imply 
that  private  activities  are  subject  to  the  EIS  requirement.  The  Puerto 
Rico  Act  reads  almost  exactly  the  same.  Michigan,  Montana,  and 
Wisconsin  require  that  an  impact  statement  be  prepared  on  private 
activities  for  which  a  State  permit  is  required.**^ 

All  of  the  states  which  apply  the  impact  statement  requirement  to 
actions  of  local  governments  also  specify  that  a  statement  must  be  pre- 
pared on  private  activities  subject  to  approval  by  a  public  agency. 
The  North  Carolina  law  authorizes,  but  does  not  require,  local  gov- 
ernments to  require  an  EIS  for  certain  private  projects,**^  but  tl^ 
provision  has  had  almost  no  tise.  Only  one  local  government  has  to 
date  adopted  such  a  requirement;  two  others  are  currently  at- 
tempting to  establish  this  procedure. 

Some  of  the  state  laws  and  executive  orders  are  not  specific  about 
the  extent  to  which  the  EIS  requirements  apply  to  local  govern- 
ments or  private  projects.  The  Maryland  law  applies  to  state  agencies 
"and  any  such  bodies  created  by  the  state."  *2«  The  Minnesota  law 
applies  to  major  private  actions  "of  more  than  local  significance."  *2i  ^ 
The  laws  of  some  states  which  do  not  specifically  extend  the  EIS  re- 
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quirement  to  Jocal  agencies  do  say  that  an  impact  statement  must  be 
prepared  for  governmental  projects  paid  for  in'^whole  or^in  part  by 
the  state,  recognizing  that  many  local  projects  are  built  with  state 
assistance. 

Other  states  specifically  do  not  apply  the  procedure  to  private  ac- 
tions. The  environmental  policy  adopted  in  Texas  applies  only  to  the 
16  agencies  which  comprise  the  Interagency  Council  for  Natural  Re- 
sources and  the  Environment.'""  The  Virginia  law  applies  only  to 
state  construction  projects  proposed  by  the  executive  branch  of  the 
state  which  cost  over  $100,000;  it  specifically  excludes  highway  and 
road  projects.'"^  Indiana's  Environmental  Policy  Act  specifically  pro- 
vides that  it  shall  not  be  construed  "to  require  an  environmental  im- 
pact statement  for  the  issuance  of  a  license  or  permit  by  any  agency 
of  the  state." 


Administration  of  the  Process 

All  states  with  an  impact  statement  requirement  have  designated 
an  agency  to  coordinate  the  program,  or  at  least  to  develop  detailed 
guidelines.  Although  there  are  some  notable  exceptions,  the  agency 
designated  is  usually  an  advisory  body  with  no  specific  authority  to 
ensure  that  other  agencies  ( 1 )  prepare  impact  statements  on  projects; 
(/2)  prepare  the  statements  early  enough  in  the  planning  process  to 
be  useful;  (3)  review  impact  statements;  or  (4)  involve  the  public 
in  preparation  and  review  of  projects.  The  agency  p-lso  usually  has 
no  authority  to  affect  the  final  disposition  of  a  project.  In  Maryland 
and  Washington  tKe  law  does,  not  provide  for  circulation  of  state- 
ments or  any  explicit  provision  for  their  review. 

In  California,  State  and  local  agencies  are  required  to  file  "notices 
of  completion"  of  an  impact  statement  with  the  Secretary  of  Re- 
sources,'^"' although  there  are  no  sanctions  for  failingj^to  file  these 
documents.  The  date  of  filing  starts  the  statute  of  limitations  period. 
The  law  specifically  provides  that  failure  to  file  notice  with  the  Re- 
sources Agency  **shall  not  affect  the  validity  of  the  project."  The 
law  does  not  say  what  should  be  done  with  the  notices  of  comple- 
tion, and  the  Resources  Agency  currently  takes  no  action  other  than 
to  file  them  as  a  permanent  record.  There  is  no  provision  in  Califor- 
nia for  administrative  rejection  of  an  inadequate  EIS.  As  with  NEPA, 
remedies  for  violation  of  the  Act  lie  with  the  courts. 

Under  the  Hawaii  Executive  Order,  the  Governor  "approves" 
the  impact  statement. In  Massachusetts,  the  Secretary  of  Environ- 
mental Affairs  issues  a  written  statement  indicating  whether  or  not 
the  environmental  reports  are  adequate.'"'  In  North  Carolina,  the 
Council  on  State  Rules  and  Policies  has  the  option  of  accepting  the 
statement,  approving  it  contingent  upon  changes  specified  by  the 
Council,  or  submitting  it  to  the  Governor  for  final  disposition. In 
Connecticut  and  Michigan,  recommendations  can  be  sent  to  the 
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Governor  for  action  on  a  project.^^^  In  Virginia,  the  State  Gomp- 
troller  is  directed  not  to  release  funds  for  a  project  if  it  does  not  meet 
environmental  approval,^^^ 

The  Minnesota  Environmental  Quality  Council  (EQC)  has  the 
authority  to  require  that  a  statement  be  prepared  if  it  receives  a  peti- 
tion with  300  or  more  signatures  and  marffrial  evidence  of  the  need 
foi:  an  environmental  review."^  The  EQC  can  also  require  revisions 
of  inadequate  impact  statement!^  and  delay  implementation  of  an 
action.  It  can  "reverse  or  modify  the  decisions  or  proposals  .where  it 
finds,  upon  notice  and  bearing  that  the  action  or  project  is  incon- 
sistent" v/ith  the  broad  statement  of  environmental  policies  and 
standards  set  forth  in  the  law.*^^  Minnesota  is  the  only  state  with  such 
explicit  po^vers  to  affect  the  disposition  of  projects.  Its  law  is  now 
being  implemented,  and  the  extent  to  whieh-  the  EQC  will  exercise 
tliis  power  remains  to  be  seen. 

Most  states  do  not  have  accurate  statistics  on  the  extent  to  which 
the  process  is  operating.  Except  for  California  and  Washington,  it 
appears  that  relatively  fev/  impact  statements  arq/being  prepared. 
California  estimates  that  6,000  statements  per  year  are  being  issued, 
and  Washington  estimates  200  statements  per  year.  In  the  other 
states,  the  range  is  between  10  and  50  statements  a  year,  in  part 
because  few  statements  are  being  required  for  private  actions.  In 
some  states,  no  impact  statements  have  been  prepared  because  their 
laws  have  not  yet  been  implemented. 


Public  Participation 

The  burden  of  enforcing  EIS  requirements  often  falls  on  citizen 
groups.  Like  NEPA,  most  state  laws  and  executive  orders  requife 
that  copies  of  impact  statements  be  made  available  to  the  public. 
Several  state  laws  do  not  make  reference  to  the  public  ^ta\t  How 
citizens  are  in  practice  to  be  included  in  the  EIS  process^^eft  to 
the  state  guidelines,  which  are  often  not  specific.  U 

California's  guid^^lines  provide  that  agencies  should  make  pro- 
visions in  their  procedures  for  wide  public  involvement.^^^  Michigan's 
regulations  call  for  "maximum  use  of  public  involvement  procedures 
and  public  hearings."  North  Carolina  specifies  that  agencies  should 
consult  with  the  public  "if  deemed  appropriate."  Puerto  Rico's 
guidelines  state  that  an  issuing  agency  may  proceed  with  its  action 
only  after  time  has  been  allowed  for  public  response  to  the  final  EIS. 

California,  North  Carolina,  and  Virginia  periodically  issue  lists  of 
iinpact  statements  that  have  been  prepared  during  the  7)receding 
month.  Wisconsin's  law  calk  for  notice  of  a  hearing  on  a  statement 
to  be  published  in  a  newspaper  in  the  affected  area,  and  hearings 
are  held  on  all  impact  statements.^^*  An  attempt  is  made  to  involve 
the  public  eajly  in  the  process  by  having  environmental  groups  assist 
in  preparing  the  environmental  assessments.  The  Massachusetts 
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guidelines  direct  agencies  to  give  notice  of  a  draft  statement  in  a 
neivspaper  in  the  affected  area  ^nd  in  a  statewide  paper.^^^  Mas** 
sachusetts  also  uces  the  University  of  Massachusetts  and  the  Institute 
for  Man  and  His  Environment  to  assist  the  State  in  the  review  of  im- 
pact statements.  Minnesota  requires  in  its  regulations  that  public  hear- 
ings be  held  on  all  draft  impact  statements.  The  State  also  has  an 
early  notice  system  to  notify  the  public  of  pending  State  actions.^^" 
In  general,  enforcement  of  the  state  impact  statement  process  and 
involvement  of  the  public  has  so  far  been  spolfty.  Until  the  process 
is  applied  to  a  broad  range  of  activities,  and  a -number  of  statements 
are  prepared  and  circulated  to  the  public,  experience  at  the  Federal 
level  indicates  that  the  process  is  unlikely  to  have  a  substantial  effect 
on  individual  projects  or  agency  decisionmaking. 


California  I^w  ^  ^ 

* 

Because  California's  Environmental  Quality  Act  (CEQA)  has  had 
the  broadest 'Effect  of  any  of  the  state  "little  NEPA's,"  it  is  useful 
to  look  at  its  implementation  more  closely.  It  has  become  one  of  the 
most  important  tools  for  land  use  control  in  California,  mainly  because 
of  the  court  ruling  that  the  law  applies  to  private  as  well  as  public 
projects.  Although  the  Act  definesj^the  environmental  impact  report 
(EIR)  as  an  "informational  document,"  CEQA  has  in  actuality  been 
a  flexible  device.  Some  California  counties  have  used  it  as  a  regula- 
tory measure,  to  test  submitted  .plans  after  the  fact.  In  other  counties 
it  has  been  used  as  a  planning  tool. 

Various  alternative  management  approaches  have  been  taken  by 
the  counties  and  the  state  agencies.  On  the  state  level,  most  draft 
EIR's  are  prepared  by  the  individual  agencies.  On  the  local  level, 
draft  EIR's  have  been  prepared  either  by  the  municipality  or  a  con- 
sultant hired  by  it.  The  amendments  in  1972  ended  the  practice 
whereby  statements  had  been  prepared  by  consultants  hired  by  the 
developer.  The  draft  EIR  which  is  sent  out  for  public  review  "must 
reflef!t  the  judgment  of  the  lead  agency."  The  impact  report  re- 
quirement seems  to  have  been  so  widely  applied  to  private  activities 
that  financial  institutions  in  some  counties  have  been  requiring  an 
environmental  analysis  as  part  of  the  preliminary  feasibility  appraisal 
of  development  projects  proposed  for  financing. 

The  very  presence  of  the  impact  report  process  has  had  an  effect 
on  the  mode  of  developer  operation.  For  example,  the  Irvine  Com- 
pany, owners  of  the  giant  Irvine  Ranch  in  Orange^  County,  prepared  * 
an  EIR  on  a  completed  grading  project  immediately  after  the  Friends 
of  Mammoth  decision  was  handed  down.  The  EIR  showed  that  sub- 
stantial adverse  impacts  hiid  resulted  that  could  have  been  mitigated 
or  avoided.  At  the  same  time,  the  Irvine  Company  prepared  an  EIR 
on  a  community  plan  in  another  part  of  the  ranch,  but  this  one  was 
prepared  in  conjunction  with  the  planning  of  the  project.  A  number 
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of  significant  improvements  in  the  plan  resulted  before  the  plan  and 
the  EIR  were  submitted  for  agency  revie\v.  As  a  result  of  thece  experi- 
ences, the  Irvine  Company  decided  to  /incorporate  environmental r 
analysis  into  its  in-house  planning  process.  The  City  of  Irvine,  an  in- 
corporated area  entirely  enclosed  within  the  boundaries  of  the  Jr- 
vine  Ranch,  hired  a  consultant  to  review  the  draft  EIR  and  to  pre- 
pare the  final  statement.  The  City  has  recently  decided  that  in  the 
future  it  will  also  undertake  responsibility  for  preparation  of  the 
draft  EIR. 

Overjill  management  of  CEQA  has  been  hindered  to  date  by  the 
lack  of  a  State-level  central  staff  with  full-time  responsibility  for 
monitoring  and  enforcing  cohipliance  v/ith  the  law.  The  regulation5J 
and  procedures  adopted  by  individual  State  agencies  and  local  gov- 
ernments under  CEQA  are  not  currently  reviewed,  and  some  agen- 
cies have  not  yet  adopted  formal  regulations  for  their  EIR's.  It 
also  appears  tjiat  not  all  of  the  EIR's  are  being  filed  with  the  Re- 
sources Agency,  and  comments  on  the  EIR's  are  not  always  being 
obtained  from  agencies  having  relevant  expertise.  So  far,  almost 
no  additional  funds  or  positions  have  been  allocated  to  State  agen- 
cies for  their  EiPt  ptocess.  However,  at  the  local  level,  staff  have 
been  added,  and  ffie  law  is  being  used  to  bring  about  beneficial 
changes  in  projects  and  policies. 


New  Mexico  Law 

•  There  has  been  one  fatality  among  the  state  impact  statement 
requirements.  In  1971,  New  Mexico  enacted  its  Environmental 
Quality  Control  Law,  requi^ng  an  environmental  impact  state- 
ment to  be  included  in  "every  recommendation  or  report  on  pro- 
posals for  legislation  and  other  state  actions."  The  law  created  a 
Council  on  Environmental  Quality  but  did  not  give  it  specific 
responsibility  for  the  EIS  process.  Little  attention  was  paid  to  the 
Act  until  a  court  case  in  November  1972.  The  court  ruled  m  City 
of  Roswell  V.  New  Mexico  Water  Quality  Commission  that  the 
Commission's  regulations  were  adopted  without  compliance  with 
the  New  Mexico  Environmental  Quality  Act  and  were  therefore 
void,  since  the  Act  applied  to  all  State  agencies,  including  those  agen- 
cies that  regulate  the  environment. 

Great  confusion  and  concern  ensued.  As  a  result,  the  legislature 
in  1973  placed  a  1-year  moratorium  on  the  impact  statement  re- 
quirement until  June  1,  1974.  It  also  directed  the  Council  to  make 
recommendations  to  the  Governo/  as  to  whether  the  law  should  be 
retained,  and  to  prepare  a  new  environmental^  policy  act  for  the 
1974  legislature  if  deemed  necessary.  In  November  1973,  the  Coun- 
cil recommended  that  impact  statements  should  be  Required  and 
developed  a  compromise  bill  ^which  would  in  certain  cases  exempt 
some  agencies  from  the  EI^  requirement.  The  Governor  did  not  en- 
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dorse  this  compromise  bill  in  his  message  to  the  legislature.  This 
interpreted  as  an  invitation  for  alternative  bills  to  be  intro- 
£>duced.  Four  more  bills  were  soon  introduced  in  the  state  senate, 
including  a  bill  which  was' a  repealer  of  the  Environmental  Quality 
Act.  '  \^ 

Another  repealer  bill  was  subsequendy  introduced,  passed  by  both 
the  House  and  the  Seiiate,  and  sighed  by  the  Governor  in  Februa^^y 
1974.  Thusj  New  Me^co's  impact  statement  process  was  di^owed 
before  it  was  ever^ctually  implemented.^*^ 

Summary 

To  date,  implementation  of  the  state  impact  statement  require- 
ments has  been  slow,  and  the  benefits  derived  are  not-  yet  substan- 

'  tial.  Nevertheless,  changes  in  individual  projects,  changes  in  agency 
thinking  or  policies,  changes  in  developers'  modes  of  operation, 
and  increased  public  participation  are  evident  in  each  state.  State 
agencies,  operating  so  far  without  sufficient  funds  or  staff",  are  trying 

'  to  carry  out  the  mandate  of  the  law  or  executive  ord^r  in  the  least 
disruptive  manner.  To  enable  the  process  to  function  smoothly, 
questions  of  its  application  to  private  activities  and  how  it  will  be 
enforced  will  have  to  be  resolved.  Ovepall,  the  impact  statement  re- 
quirement has  great  potential  to  help  shape  local  projects  so  that 
they  are  in  fact  itesponsive  t(|  the  environmental  problems  and  con- 
cerns of  jbhe  people  they  most  directly  affect. 

Some  Thoughts  on  the  Future 

What  are  some  of  the  likely  developments  over  the  next  few  years 
in  environmental  analysis  in  governmental  decisionmaking?  What 
major  changes  are  in  progress?  What  are  the  basic  forces  and  trends, 
and  where  do  they  seem  to  be  leading?  The  pui*posi<^  of  this  con- 
cluding sectionMs  to  speculate  on  the  answers  to  these  questions. 

Quality  of  Environmental  Analysis 

Looking  ahead  at  the  next  few  years,  the  clearest  and  most  prob- 
able major  advance  is  likely  to*be  in  the  quality  of  environmental 
analysis  contained  in  impact  statements.  At  the  time  NEPA  was 
enacted,  there  was  litde  understanding  of  how  to  do  environmental 
forecasting.  There  had  been  no  substantial  demand  or  major  spon- 
sors for  this  type  of  knowledge,  and  there  were  few  people  with  a 
background  in  environmental  forecasting.  Inevitably,  therefore,  dur- 
ing NEPA's  first  years,  some  impact  statements  were  of  poor  quality 
and  this  in  turn  reduced  the  benefits  of  the  impact  statement  process. 
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This  situation  is  rapidly  changing.  Substantial  effort  has  recently! 
been  channeled  into  developing  an  understanding  of  how  to- forecast 
the  major  environmental  effects  of  government  activities.  Federal 
agencies,  universities,  industry,  consulting  firms,  environmental 
groups,  and  others  arp  working  out  methodologies  for  carrying  out 
environmental  analysis.  For  example,  EPA  and  the  Institute  of 
Ecology  are  developing  substantive  frameworks  for  the  environmental 
analysis  of  certain  types  of  governmental  projects,  such  as  highways 
and  sewage  treatment  plants.  The  U.S.  Geological  Survey  is  studying 
the  interrelationships  between  generic  types  of  activities  (such  as 
construction)  and  their  environmental  effects.  The  Environmental 
Law  Institute  aiid  the  International  Biological  Program  of  the 
National  Science  Foundation  are  focusing  on  types  of  ecological  sys- 
tems, such  as  floodplains  and  coastal  zones,  in  an  attempt  to  find 
methodologies  for  forecasting  thfe  impact  of  man's,  activities  on 
'these  environments. 

In  addition  to  these  long-term  investigations  into  improving  the 
quality  of  environmental  analysis,  a  number  of  groups  are  working 
on  methodologies  and  techniques  for  improving  the  quality  of  analysis 
in  the  short  term.  For  example,  CEQ,  in  cooperation  with  EPA,  NSF, 
and  the  AEG,  this  year  developed  the  MERES  model,  a  tool  for'* 
projecting  the  nature  and  quantity  of^ir  pollutants,  water  pollutants^ 
solid  waste,  and  land , disruption  associated  v/ith  different  forms  of 
energy  production.  This  model  (wliich  is  discussed  in  more  detail 
-in  Ghapters  3  and  6)  should  help  substantially  inl:he  quantification 
of  the  environmental  effects  of  6nergy  projects.  Also  this  year, 
virtually  all  Federal  agencies  substantially  >involved  in  the  field  of 
energy— FEA,  AEG,  FPG,  Interior,  EPA,\nd  CEQ— are  jointly 
spoixsoring  a  contract  Jto  develop  a  reference  document  containing 
the  latest  information  on  the  environmental  Effects  ^f  every  type  of 
energy  system.  This  document  will  be  used  in  the  development  of 
impact  statements  for  comparing  a  proposed  action  with  the 
alternatives  available.  •  ^  ^ 

These  efforts  and  others  like  them  will  result  in.  increased  ability 
to  prepare  useful  and  accurate  environmental  forecasts.  While  the 
pace  at  which  these  new  tools  will  be  adopted  is  unclear,  the  amount 
of  resources  annually  expended  in  writing  impact  statements  and 
the  large  increase  in  their  usefulness  that  can  be  realized  by  develop- 
ing substantive  techniques  and  basic  data  required  for  their  prepa- 
ration, seems  to  assure  furth'^r  progress  in  improving  the  quality  of 
impact  statements. 


Scope  of  Environmental  Analysis 

Impact  statements  usually  analyze  the  initial  or  primary  effects 
of  a  project,  but  they  very  often  ignore  the  secondary  or  induced 
effects.  A  new  highway  located  in  a  rural  area  may  directly  cause 
/ 
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increased  air  pollution  tis  a  primary  effect.  But  the  highway  may  also 
induce  residential  and  industrial  growth,  which  may  in  turn  create 
substantial  pressures  on  available  water  supplies,  sewage  treatment 
facilities,  and  so  forth.  For  many  projects,  these  secondary  or  induced 
effects  may  be  more  significant  than  the  project's  primary  effects. 
'  It  has  taken  several  years  to  recognize  this  shortcoming  in  the 
analysis  contained  in  many  impact  statements.  The  problem  now  is 
to  develop  better  methodologies  for  predicting  secondary  impacts. 
During  this  past  year  GEO  sponsored  studies  which  in^vestigated  the 
secondary  environmental  effects  likely  to  result  from  the  establish- 
ment of  deepwater  ports  and  from  the  drilling  for  oil  and  gas  on  tjje 
outer  continental  shelf.  These  studies  looked  at  the  onshore  develcipv'' 
ment,  such  as  the  construction  of  oil  refineries  and  petrochemidal 
.complexes,  which  were  likely  to  result  from  offshore  activities  and 
sketched  out  the  environmental  effects  of  the  onshore  development. 

CEQ  is  also  sponsoring,  ,in  cooperation  with  EPA  and  HUD,  an 
analysis  of  the  second af*y  effects  of  public  infrastructure  projects,  such 
as  highways  land  sewage  treatment  plants.  The  purpose  t>f  this  study 
is  to  help  develop  a  framework  for  predicting  what  patterns  of  land 
development  may  result  from  such  infrastructure  projects  and  what 
the  environmental  effects  of  the  different  land  development  patterns 
^ay  be. 

^^hile  the  analysis  of  secondary  effects  is  often  more  difficult  than 
defiimig  the  first-order  physical  effects,  it  is  also  indispensable.  If  im- 
pact statements  are  to  be  useful,  they  must  address  the  major  environ- 
mental! problems  likely  to  be  created  by  a  project.  Statements  that  do 
not  acidress  themselves  to  these  major  problemsoare  increasingly 
likely  to  be  viewed  as  inadequate.  As  experience  is  gained  in  defining 
and  understanding  these  secondary  effects,  new  methodologies  are 
likely  fo  develop  for  forecasting  them,  and  the  usefulness  of  impact' 
statements  will  increase. 


Timing  of  the  Preparation  of  Impact  Statements 

Compliance  with  the  letter  of  NEPA  (rather  than  its  spirit)  re- 
quires an  agency,  at  a  single  point  in  the  development  of  a  project,  to 
prepare  an  environmental  analysis.  But  having  the  analysis  available 
at  a  late  date  is  not  very  helpful  to  the  planning  of  a  project.  Rather, 
an  environmental  analysis  needs  to  be  prepared  as  a  rough  approxi- 
matioHt^dtffing  the  initial  planning  of  a  project  and  then  gradually  re- 
fined as  the  plannin'g  of  the  project  proceeds  and  as  alternatives  are 
identified,  analyzed,  and  perhaps  discarded.  In  this  way,  the  en- 
vironmental analysis  at  each  stage  in  the  planning  process  is  appro- 
priate to  the  decisions  to  be  made  at  that  stage.  The  project  can  be 
strapped  if  its  environmental  costs  appear  to  be  too  great,  without 
wasting  significant  resources.  Alternatively,  the  project  can  be  modi- 
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fied  in  ways  which  achieve  the  objective  without  entailing  unaccepta- 
ble and/or  avoidable  environmental  costs. 

This  procedure  is  analaj^ous  to  the  way  in  which  the  economic 
analysis  of  a  project  is  currently  made.  Planninj;  begins  with 'a  rough 
estimate  of  the  economic  costs  and  benefits.  This  is  gradually  refined 
as  the  detailed  planning  of  the  project  proi^resses.  If  the  economics  of 
the  project  appear  at  any  point  to  be  highly  unfavorable,  the  project  is 
generally  modified  or  abandoned,  and  there  is  no  w^ste  of  substantial 
amounts  of  money  or  time  because  sponsors  w;/^  unaware  of  funda- 
mental difficulties  with  the  project. 

Consideration  of  environmental  factors  needs  to  proceed  in  much 
the  same  way  as  consideration  of  economic  factors-  If  environmental 
analysis.is  approached  in  this  way,  the  NEPA-required  impact  state- 
ment emerges  in  the  normal  course  of  events.  No  formal  decision  on 
whether  to  prepare  an  impact  statement  is  then  requirec^nd  the  re- 
quirement for  the  statement  does  not  bring  about  a  jolt  in  an  agency's 
operations.  And  the  crucial  goal  of  NEPA — consideration  of  the  en- 
vironment in  the  planning  of  a  project — is  accomplished. 

"As  experience  demonstrates  the  benefits  which  environmental 
analysis  can  bring  to  the  design  of  a  project,  the  Council  expects 
this  alternative  approach  will  increasingly  replace  the  current  one- 
shot  impact  statement  method,    y  . 

^  'J" 

,  Size  of  Impact  Statements 


In  the  future,  it  seems  quite  possible  that  the  size  of  impact  state- 
ments will  eventually  decrease.  As  the  relevance  of  diflferent 
types  of  information  becomes  apparent,  the  current  approach  of 
some  agencies  simply  tb  catalog  an  endrmous  variety  of  facts  should 
slowly  begin  to  changfe.  Many  impact  statements  now  resemble  ency- 
clopedias. They  discuss  the  project's  setting  in  overly  elaborate  detail 
^and  contain  lengthy  descriptions  of  all  sj\ecies  of  plant  and  animal 
life  in  the  affected  area.  Frequently,  this\reflects  a  lack  of  under- 
standing of  what  is  important  and  what  is  \iot.  As  the  cnicial  envi- 
ronmental questions  start  to  come  into  focu^,  it  should  become  in- 
creasingly clear  that  much  of  this  verbiage  c^n  be  dispensed  with^ 
thus  helping  to  reduce  the  size  of  many  of  thfe  statements. 

CEQ  has  encouraged  agencies  to  streamline \their  impact  state- 
ments by  focusing  most  of  their  efforts  on  a  discission  of  the  envi- 
ronmental effects  of  the  proposal  and  its  alternatives.  Within  this 
area  of  focus,  agencies  should  further  concentrate  on  the  most  impor- 
tant findings  or  conclusions  in  their  analysis.  The \  purpose  of  the 
impact  statement  process  is  to  help  develop  an  environmentally 
sound  project;  it  is  not  to  develop  a  lengthy  dpcume'^rt  which  may 
obscure  the  major  issues.  Courts  appear  to  be  increasingly' engaging 
in  careful  reviews  of  the  legal  adequacy  of  a  statement  and  may 
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be  ejcpertqd  to  reject  statements  which  miss  raising,  and  attempting 
to  resolve,  these  major  issues. 

Over  th^  long  term,  as  the  level  of  knowledge  of  how  to  do  impact 
statements  increases,  the  cost  of  preparing  them  should  begin  to 
decrease.  It  may  take  several  years  for  environmental  analysis  to 
be  reduced  to  a  routine  type  of  inquiry;  some  may  argue  that  it 
could  take  a  decade  or  two.  Bu|t  the  efforts  to  improve  the  impact 
statement  process  point  in  this  direction,  and  it  seems  likely  that  over 
the  long  term  there  will  be  a  decrease  in  the  cost  of  preparing 
statements. 

The  Council  has  strongly  enepuraged  agencies  to  prepare  pro- 
gram statements.  Frequently,  basic  policy  issues  in  the  operation 
of  a  program  can  be  addressed  only  in  an  analysis  wh^ch  covers  the 
whole  program;  at  the  project  level,  it  is  often  not  feasible  to  re- 
view these  basic  questions.  In  addition,  preparation  of  a  program 
statement  may  allow  an  agency  to  dispense  with  the  preparation 
of  impact  statements  on  individual  projects,  provided  that  impacts 
at  the  site  are  not  substantial.  Even  if  such  impact  statements  can- 
not be  dispensed  with,  however,"  they  can  often  be  reduced  in  size  if 
the  program  statement  already  covers  many  of  the  impacts.,  Thus, 
preparing  program  statements  may  help  to  increase  the  efficiency 
of  the  NEPA  process.  As  the  transition  to  program  statements  ad- 
vances, the  Council  anticipates'  that  the  size  and  cost — and  pos- 
sibly even  the  number — of  impact  statements  will  'eventually  be 
reduced. 


NEPA  is  alive  and  well.  It  has  passed  through  a  transition  period, 
during  which  agencies  have  become  aware  of  the  Act's  widespread 
requirements,  and  the  basic  structure  of  the  environmental  impact 
statement  process  has  been  firmly  established.  NEPA  has  emerged 
as  an  integral  and  essential  part  of  all  Federal  agencies'  activities. 

The  foresight  of  Congress  in  passing  NEPA  has  been  widely  rec- 
ognized by  state  and  local  governments  and  foreign  countries. 
Twenty-one  states  and  the  Commonwealth  'of  Puerto  Rico  have  so 
far  adopted  an  impact  statement  process  patterned  after  NEPA, 
as  have  A  number  of  local  governments  and  foreign  countries.  The  - 
benefit  of  such  a  process  is  now  well  proven. 

The  basic  challenge  over  the  next  few  years  is  to  improve  the 
quality  of  environmental  analysis.  While  the  statements  written 
today  are  generally  much  more  comprehensive  and  detailed  than 
those  written  a  few  years  ago,  there  is  still  room  for  improvement. 
CEQ  and  others  are  devoting  a  major  part  of  their  resources  to 
this  endeavor,  and  encouraging  signs  already  exist.  Overall,  NEPA  o 
promises  to  become  d  major  landmark  in  the  development  and  ad- 
ministration of  Federal  Government  programs.  , 
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(1973).  / 

28.  John  RaliGolph,  Nevu  Melones,  NEPA  and  the  Political  Process:  The 
Effect  of  the  National  Environmental  Pblicy  Act  on  the  Planning  of 
New  Melones  Lake,  prepared  for  incorporation  into  doctoral  disserta- 
tation,  Stanford  University  ( 1974). 

29.  Environmental  Protection  Agency,  Office  of  Federal  Activities, 
Guidelines  for  Review  of  Environmental  Impact  Statements — Vol.  1: 
Highway  Projects  (September  1973)  ;  Manual  for  Preparation  of  En- 
vironmental Impact  Statements  for  W^aste  Water  Treatment  Works, 
Facilities,  Plans  and  203- Area-Wide  Waste  Treatment  Management 
Plans  (July  1974), 

30.  Federal  Water  Pollution  Control  Act  Amendments  of  1972,  P.L.  92- 
500,  86  Stat.  016,  33  U.S.C.  1151  et  seg.,  §5n(c)(l)  (1972). 

31.  Clean  Air  Amendments  of  1970,  P.L.  91-604,  84  Stat.  1676,  42  U.S.C. 
^  my  ctseq.,  (1970). 

32.  The  Federal  Insecticide,  Fungicide  and  Rodenticide  Act,  7  U.S.C. 
§§  135-135K  (1970). 

33.  Portland  Cement  Association  v.  Ruckelshaus,  486  F.  2d  375,  5  ERC 
1593,  3ELR  20642  (D.C.  Cir.  1973)  ;  EDF  v.  EPA,  489  F.2d  1247, 
6  ERC  lfl2,4ELR  20031  (D.C.  Cir.  1973). 

34  The  Energy  Supply  and  Environmental  Coordination  Act  of  1974, 
P.L.  93^319,1]  7(c)(1)  (June  22,  1974). 

35.  39  Fed.  Reg.  16186  (May  7,  1974)  (effective  October  15,  19^4). 

36.  Energy  Policy  Office  (nov/  Federal  Energy  Administration),  Environ- 
mental Impact  Statement,  Pro/Joj^i/  Establishment  of  Priorities  of  Use 
and  Allocation  of  Supply  for  Certain  Low  Sulfur  Petroleum  Products 
( Final,  Nuvember  8,1973).  ^ 

37.  A;rchitect  of  the  Capitol,  Environmental  Impact  Statement,  Modifi- 
cations to  ojid  Enlargement  of  the  Capitol  Power  Plant,  Washington, 
ZJ.C.  (Draft,  February  13,  1973). 

38.  Department  of  Labor,  Environmental  Impact  Statement,  Proposed 
Regulation:  Handling  of  Certain  Carcinogens  (Final,  October  2, 
1973)  ;  Supplement — Emergency  Standards-^Carcinogens  (Decem- 
bers, 1973). 

39.  Energy  Policy  Office  (now  Federal  Energy  Administration),  supra 
note  36. 

40.  E.g  ^  Department  of  the  /nterior,  Environmental  Impact  Statement, 
Proposed  1974  Outer  Continental  Shelf  Oil  and,  Gas  General  Lease 
Sale,  Offshore  Louisiana  (Final,  January  23,  1974). 
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41.  Department  of  the  Interior,  Environmental  Impact  Statements,  Final 
■  Environmental  Impact  Statement  for  the  Geothermal  Leasing  Propjam 

(Final,  October  24,  1973),  and  Final  Impact  Statement  for  the  Pro- 
totype  Oil  Shale  Leasing,  Propjam  (Final,  August  20,  1973). 

42.  Department  of  the,  Interior,  Environmental  Impact  Statement,  Crow 
Ceded  Ar^ea  Coal  Lease  Westmoreland  Resources  Mining  Proposal 
(Final,  January  29,  1974). 

43.  Alaska  Native  Claima  Settlement  Act,  Pub,  L.  92~'203,  85  Stat.  688, 
43U.S.C.  GO  1601-1624  (1971). 

44.  Department  of  State,  Environmental  Impact  Statement,  Third  U.N. 
Law  of  the  Sea  Conference  (DrahtMay  29,  1974). 

45.  Department  of  State,  Environmental  Impact  Statement,  Colorado 
River  International  Salinity  Control  Project,  (Draft,  April  1,  1974). 

46.  Department  of  Transportation,  Environmental  Impact  Statement, 
1-66  Corridor  Transportation  Alternatives  Study   (Draft,  Novem- 

*  berl6,  1973). 

47.  Department  of  Agriculture,  Environmental  Impact  Statements,  Vege- 
tation Management  with  Herbicides:  Deschutes,  Winerna,  Ochoco  and 
Fremont  National  Forests  {Oregon)  (Final,  July  25,  1973)  and  The 
Use  of  Herbicides  in  Land  Management^  Washington^  Idaho,  Mon- 
tana,  North  and  South  Dakota  (Final,  Npvember  14,  1973). 

48.  Department  of  Commerce,  Environmental  Impact  Statement,  Mari- 
time Administration  Tanker  Construction  Program  (Final,  May  31, 
1973). 

49.  Atomic  Energy  Commission,  Environmental  Impact  Statement,  Liq- 
uid Metal  Fast  Breeder  Reactor  Draft  Environmental  Impact  State* 
ment  (Draft,  March  8,  1 974) .  ^ 

50.  //fl//v.  Co/^,  412  U.S.  1  (1973). 

51.  Millsv.  Electric  Auto-Lite  Co.,  396  U.S.  375  (1970). 

52.  Wilderness  Society  v.  Morton,  495  F.2d  1026,  6  ERC  1427,  4  ELR 
20279  (D.G.  Cir.  1974).  An  intention  to  appeal  this  decision  has 
been  indicated  by  Alyeska. 

53.  Wilderness  Soviety  v.  Hickel,  325  F.  Supp.  422,  1  ERC  1335,  1  ELR 
20042  (D.  D.C.  1970),  rev*g  denial  of  application  for  intervention, 
sub  nom.  Wilderness  Society  v.  Morton,  463  F.2d  1261,  4  ERC  1101, 

2  ELR  20250  (D.C.  Cir.  1972),  further  injunction  denied,  4  ERC 
1467,  2  ELR  20583  (D.D.C.  1972),  rev'd  479  F.2d  842,  4  ERC  1977, 

3  ELR  20085  rD.C.  Cir.  1973). 

54.  Wilderness  Society  v.  Morton,  495  F.2d  1026,  1030,  6  ERC  1427,  1429, 
4 ELR  20279,  20280  (D.C.  Cir.  1974). 

55.  Id.  at  1038,  6  ERC  at  1434,  4  ELR  at  20285. 

56.  Id.  at  1 034,  6  ERC  at  143 1 ,  4  ELR  at  20282. 
.57.    Id.  at  1036,  6JERC  at  1433,  4  ELR  at  20283. 

58.  Maryland  National  Capital  Park  and  Planning  Commission  v.  Postal 
Service,  349  F.  Supp.  1212,  4  ERC  1655,  2  ELR  20656  (D.  D.C.  1972), 
remanded  m  V.2d  1029,  5  ERC  1 719,  3  ELR  20702  (D.C.  Cir.  1973). 

59.  Id.  at  349  F.  Supp.  1212;  1214,  4  ERC  1655,  1656,  2  ELR  20656. 
20fi57  (D.D.C.  1972). 

60.  Id.  at  487  F.2d  1029,  1036,  5  ERC  1719,  1723,  3  ELR^^02,  20704 
(D.C.  Cir.  1973).  ^  v 

61.  /rf.  at  1040,  5  ERC  at  1 725^26,  3  ELR  at  20706. 

62.  ^^r^ff«^  County  Planning  Board  v.  Federal  Power  Commissi^^, 

F.2d  412,  3  ERC  1595,  2  ELR  20017  {2d  Cir.  1972),  cert  denT 
If.S.  849  (1973). 

63.  /rf.  at  420,  3  ERC  at  1599-1600,  2  ELR  at  20020. 

64.  Id.  at  420,  3  ERC  at  1 600,  2  ELR  at  20020. 

65.  Conservation  Society  of  Southern  Vermont  v.  Secretary  of  Transporta- 
tion,  362  F.  Supp.  627,  5  ERC  1683,  3  ELR  20709  (D.C.  Vt.  1973). 
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66.  Life  of  the  Land  v.  Volpe,  363  F.  Supp.  1171,  5  ERC  1413,  3  ELR 
201B0  (DXl  Hawaii  \972),  aff'd  sub  nom.  Life  of  the  Land  v.  Brinonar, 
405  F.2d  460,  5  ERC  1780,  3  ELR  20811  (9th  Cir.  1973),  rnotions 
granted  to  vacate  stay  and  injunction  — —  U.S.   ,  94  S.  Ct.  558, 

'  6ERC  1047  (1973),tc?ri.  die77i.6ERC  1512  (  1974). 

67.  Citizens  Environmental  Council  v.  Volpe,  364  F.  Supp.  286,  4  ERC 
1970,  3  ELR  20077  (D.C.  Kan.  1973),  aff'd.  484  F.2d  870,  5  ERC 
1989,4  ELR  2(jOa9  (10th  Cir.  1973),  cert.  den.  6  ERC  1440  (1974). 

60.  Movement  Against  Destruction  v.  Volpe,  361  F  Supp.  1360,  ")  ERC 
1625,  3  ELR  20667  (D.C.  Md.  1973),  aff'd.  4  ELR  20278  (4th  Cir. 
1974). 

69.  Citizens  for  Mass  Transit  Against  Freeways  v.  Brine  gar,  357  F.  Supp. 
1269,  D  ERC  1231,  3  ELR  20746  (D.C.Ariz.  1973). 

70.  Iowa  Citizens  for  Environmental  Quality  v.  Volpe,  4  ERC  1755,  3 
ELR  20013  (S.D.  Iowa  1972),  aff'd.  487  F.2d  849,  6  ERC  1088,  4 
ELR  20056  (8th  Cir.  1973). 

71.  National  Forest  Preservation  Grpup  v.  Butz,  343  F.  Supp.  696,  4  ERC 
1535,  2  ELR  20571  (D.C.  Mont.  1972),  rev'd  485  F.2d  408,  5  ERC 
1 865,  3  ELR  20783  ( 9th  Cir.  1973). 

?2.  Northside  Tenants'  Rights  Coalition  v.  Volpe,  346^  F.  Supp.  244,  4 
"  .   ERC  1376,  2  ELR  20553  (E.D.  Wise.  1972). 

73.  See,  e.g.,  CEQ  Guidelines,  {}  1500.7(c),  38  Fed.  Reg.  20550,  20553 
(August  1, 1973).'  ' 

74.  National  Helium  Corp.  v.  Morton,  361  F.  Supp.  78,  .3  ERC  1545 
(D.C.  Kan.  1973),  rev'd  486  F.2d  995,  6  ERC  1001,  4  ELR  20041 
(10th  Cir.  1973). 

75.  The  Fourth,  Fifth,  Eighth,  and  District  of  Columbia  Circuits  have 
concluded  that  NEPA  establishes  standards  against  which  a  court,  can, 
under  the  Administrative  Procedures  Act,  reviev/  the  substance  of  an 
agency  decision.  The  standard  to  be  applied  in  carrying  out  this  review 
is  the  "arbitrary,  capricious,  or  abuse  of  discretion"  standard,  'pie 
Ninth  and  Tenth  Circuits  i^five  concluded  that  NEPA  creates  ^nly 
procedural  requirements.  In  these  circuits,  no  review  of  the  substance 
of  an  agency  decision,  for  compliance  with  the  policies  of  NEPi^  has 
yet  been  recognized.  ^ 

76.  National  Helium  Corp.  v.  Morton,  supra,  486  F.2d  at  1002-1003,  6 
ERC  at  1005,  4  ELR  at  20044. 

77.  Id.  at  1004,  6  ERC  at  1007, 4  ELR  at  20045. 

78.  Department  of  State,  Environmental  Impact  Statement:  Issuance  of 
Final  Department  Procedures  for  Compliance  with  Federal  Environ- 
mental Statutes,  37  Fed.  Reg.  19167-19169  (September  19,  1972). 

79.  National  Science  Foundation,  Circular  No.  99,  Rev.  No.  2,  §  6(b)  (3) 
(February  28,  1974). 

80.  Department  of  State,  Environmental  Impact  Statement,  Proposed 
Dumping  Convention  (Final,  December  2,  1973). 

81.  Department  of  the  Interior,  Environmental  Impact  Statement^  Endan* 
gercd  Species  Convention  (Final,  August  9,  1973). 

82.  Department  of  State,  Environmental  Impact  St-atement,  International 
Convention  on  Oil  Pollution  (Final,  December  19,  1972). 

83.  Staflf  Interview,  Malcolm  Baldwin,  CEQ,  with  D.  Pottinger,  Director  of 
Environmental  Control,  State  of  Tasmania,  Australia,  in  Washington, 
D.C,  July  11,  1974. 

84.  Environment  Canada,  News  Release  Communique,  Federal  Govern- 
ment Developments  to  be  Screened  for  Environmental  Effects, 
March  14,  1974. 

85.  See  generally,  Nicholas  C.  Yost,  Esq.,  NEPA*s  Progeny:  State  Environ* 
mental  Policy'^Acts,  3  ELR  50090  (1973)  ;  Thaddeus  C.  Trzyna,  En- 
vironmental Impact  Requirements  in  the  States,  prepared  for  the  Office 
of  Research  and  Monitoring,  Environmental  Protection  Agency,  re- 
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printed  in  Council  on'Environnicntal  Quality,  102  Monitor ,  Vol.  3,  No. 
3,  April  1973,  at  21  et  seq;  Gordon  A.  Enk,  Beyond  NEPA:  Criteria  for 
Environmental  Impact  Review.  (Rensaelaerville,  N.Y.:  The  Institute 
of  Man  and  Scl'fence,  May  1973) ;  Council  on  Environmental  Quality, 
Environmental  Qjuality—Thc  Third  Annual  Report  of  the  Council  on 
Environmental  Quality  (1972);  Center  for  California  Public  Affairs, 
Survey  of  State  Environmental  Policy  Acts  (February  1,  1973). 

86.  California  Environmental  Quality  Act  of  1970  (CEQA),  Cal.  Pub. 
Re^.  Code  SS  21000-21174  (Supp.  1972),  aj  amended  by  Ch.  56,  Stat- 
utes of  t974  (March  4,  1974) ;  Connecticut  Environmental  Policy  Act 
of  1973,  Pub.  Act  73-562,  approved  June  22,  1973  (effective  Feb.  1, 
1975),  Conn.  Gen.  Stat.  Ch.  439,  §  22a-l  et  seq.  (Cum.  Supp.  1974- 
1975)  (Note:  Connecticut  is  presently  operating  under  E:;ecutiye.. 
Order  No.  16,  October  14,  1972);  IC  1971,  13-1-10,  added  by  P.L.  . 
98,  1972,  Ind.  Stat.  Ann.  S  35-5301  et  seq.  (Supp.  1971 ) ;  Act  246,  Sess. 
Laws  of  Hawaii  (approved  June  4,  1974),  Hawaii  Rev.  Stat.  Ch.*334 
(1974)  [Note:  This  law  haa  not  ye^  become  fully  effective;  as  of  Au- 
gust 1,  1974,  Hawaii  vvas  otill  operating  under  its  corresponding  Execu- 
tive Order,  Hawaii  Executive  Order  of  August  23,  1971];  Maryland 
Environmental  Policy  Act  of  1973,  Ch.  702,  Md.  Laws  of  1973,  41 
Ann.  Code  of  Md.  §0  447-451  (Cum.  Supp.  1973),  and  Ch.  703,  Md. 
Laws  of  1973  Natural  Res.  Art.,  Ann.  Code-  of  Md.  §  1-301  et  seq. 
(1974  Vol.) ;  Ch.  781,  Acts  of  1972,  Ann.  Laws  Mass.  Ch.  30,  §§  61-62 
(Cum.  Supp.  1973),  as  amended  by  C.  257  of  the  Acts  of  1974;  Min- 
nesota  Environmental  Policy  Act  of  1973,  Ch.  412,  Laws  of  1973,  Minn. 
Stat.  Ann.  Ch.  116D.  (Cum.  Supp.  1974);  MontaSna  Environmental 
Policy  Act  of  1971,  Ch.  238,  L.  1971,  Rev.  Code  Mont,  g  69-6501  etseq. 
(Cum.  Supp.  1973);  North  Carolina  Environmental  Policy  Act  of 

1971  (1971,  C.1203,  s.l),  N.C.  Gen.  Stat.  Ch.  113A  (Cum.  Supp. 

1973)  ;  South  Dakota  Environmental  Policy  Act,  SL  974,  Ch.  245  (ap- 
proved March  2,  1974),  S.D.  Comp.  Laws  1967,  Ch.  11-1 A  (Supp. 

1974)  ;  Virginia  Environmental  Policy  Act  of  1973,  Ch.  774,  Laws  of 

1972  and  Ch.  384,  Laws  of  1973  (approved  March  13,  1973,  Va.  Code 
Ann.  88  10-177  through  10-185  and  .{]§  10-17.107  through  10-17.112 
(Supp.  1973)  ;  State  Environmental  Policy  Act  of  1971  (SEPA),  Rev. 
Code  Wash.  Ch.  43.21C  (Supp.  1973) ;  and  Wisconsin  Environmental 
Policy  Act  of  1971,  Ch.  274,  Laws  of  197.1,  adding  Wise.  Stat.  Ann. 
Ch.  1,  §  1.11  et  seq.  (Cum.  Supp.  1974-1975).  See  also  Puerto  Rico^:^ 
Environmental  Policy  Act,  12  Laws  P.R.  Ann.  §  1121  et  seq.  (1970). 

87.  Michigan  Executive  Order  1971-10,  as  superseded  by  Michigan  Exec- 
utive Order  1973-9;  New  Jersey  Executive  Order  No.  53  (October  5, 
1973) ;  and  Policy  for  the  Environment,  adopted  March  7,  1972  by  thfe 
Texas  Interagency  Council  on  Natural  Resources  and  the  Environ- 
ment. In  New  Jersey,  recent  court  and  legislative  actions  have  man- 
dated environmental  assessments  of  major  public  projects  such  as 
the  Sports  Complex  by  the  New  Jersey  Sports  and  Exposition  Author- 
ity and  the  Governor  Alfred  E.  Driscoll  Expressway  by  the  New  Jersey 
Turnpike  Authority.  In  addition,  two  major  pieces  of  New  Jersey 
environmental  legislation  have  included  provisions  for  environmental 
impact  statements  prior  to  the  issuance  of  permits  on  major  projects. 
Coastal  Area  Facility  Review  Act,  PL.  1973,  Ch.  185  (approved 
June  20,  1973),  N.J.S.A.  13:19-1  et  seq.  (Cum.  Supp.  1974-1975), 
and  the  New  Jerse^^  Wetlands  Act  of  1970,  Ch.  272,  Laws  of  1970, 
N.J.S.A.  13:9A-I  et  seq.  (Cum  Supp.  l§74-i^75^).  for-the  Wctlanda 
Act  EIS  requirements,  see  New  Jersey  Wetlands  Order,  New  Jersey 
Department  of  Environmental  Protection  (April,  1972). 

88.  Arizona,  Georgia,  Nevada,  Nebraska  and  Delaware  have  impact  state- 
ment requirements  for  selected  categories  of  state  activities.  See  text, 
infra. 
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09.    Arizona  Game  and  Ti4i  Comini'jftion  Policy  of  July  2,  197 1 . 
9Q.    Ga.  L.  1972r-179  (March  10,  1972),  Ga.  Code  Ann.  Clf.  95A~1,  g  241 
,     {e){l)  (1973). 

91.  Ch.  311,  Laws  of  1971,  58  Nev.  Rev  Stat  Ch.  704  (1971). 

92.  Nebraska  Department  of  Roads,  Department  of  Roads  Action  Plan 
(1973). 

93.  Delaware  Coast.il  Zone  Act,  Ch.  175,  Vol.  50  Laws  of  Dei.  (  June  20, 
1971),  adding  7  Del.  Code  .\nn.  §  7(jO!  et  seq.  (Supp.  1973)  and 
Delaware  Wetlands  Law  of  1973,  adding  7  Del.  Code  Ann.  Ch.  66 
(Supp.  1973). 

94.  New  York  City,  Ejcecutive  Order  No.  87,  October  18,  1973. 

95.  Ordinance  0  2  73  of  the  Council  of  the  City  of.  Bowie,  Maryland, 
July  16,  1973. 

96.  Suggested  State  Environmental  Policy  Act,  originally  drafted  at  Sec- 
ond National  Symposium  on  State  Environmental  Legislation,  Arling* 
ton,  Va.  (April  10-12,  1973)  ;  see  also  J^ouncil  of  State  Governments 
197^  Suggested  State  Legislation  (Vol.  33).  (Hereinafteif  referred  to 
as  Model  Act.) 

97.  Ann.  Laws  Mass.  Ch.  30,  §62  (Cum.  Supp.  1973). 

98.  'Michigan  Executive' Order  1973-9  (1973). 

99.  Policy  for  the  Environment,  at  2  (March  ^  1972),  and  Wrsc.  Stat. 
Ann.  g  l.ll(2)(c)(6)   (Cum.  Supp.  1974-1975). 

^    100.    Minn.  Stat.  Ann.  §  1 16D.04(  1 )  (f )   and  §  1 16D.04(  1 )  (g)  (Cum. 
Supp.  1974). 

101.  Cal.  Pub.  Res.  Code  S  21100(c)  (Supp.  1972). 

102.  41  Ann.  Code  of  Md.  §451  (a)  (2)  (Cum.  Supp.  1973)  ;  Ann.  Laws 
Mass.  Cb.  30,  {]  62  (Cum.  Supp.  1973);  N.C.  Gen.  Stat.'  §  113A-4 
(2)(c)  (Cum.  Supp.  1973);  Va.  Code  Ann.  §  10-17.108(3)  (Supp. 

'        1973);  and  Model  Act  §  5(b)  (6)  (1973). 

103.  CEQ  Guidelines  S  I  )00,8{a)  (4),  38  ^^'ed.  Reg.  L>00')4  (August  1,  1973). 

104.  Cal.  Pub.  Res.  Code  §  21100(g)  (Supp>M972)  and  Model  Act 
§  5(b)(7)  (1973). 

105.  Montana  Environmental  Quality  Council,  Revised  Guidelines  for 
Environmental  Impact  Statements  Required,  by  the  Montana  Envi' 

"  ronmental  Policy  Act  of  1971,  §  6(a)  (9),  September  19,  1973. 

106.  Conn.  Pub.  Act  73-562,  §2(c),  approved  June  22^  1973  (effective 
Feb.  I,  1975);  Michigan  Executive  Order  1973-9  (1973);  Minn. 
Stat,  Ann.  §  1 16D.04(  1 )  (b)  (Cum.  Supp.  1974)  ;  Rev.  Code  Monf. 
§  69-6jn4(b)  (2)  (Cum.  Supp.  1973)  ;  and  Wise.  Stat.  Ann.  §  1.1 1  (2) 
(c)(6)  (Cum.  Supp.  1974-1975). 

107.  Michigan  Executive  Order  1973-9  (1973). 

108.  CEQ  Guidelines  §  1500.8(a)  (3)  (ii),  38  Fed.  Reg.  20553  (August  1, 
1973). 

109.  See  CEQ  Guidelines  §  1500.5(aH2),  38  Fed.  Reg.  20551  (August  1, 
1973). 

110.  Friends  of  Mammoth  v.  Board  of  Supervisors  of  Mono  County,  8  Cal. 
3d  247,  104  Cal.  Rptr.  16,  500  P.2d  1360,  4  ERC  1593,  2  ELR 
20673  (1972),  mod.  104  Cal.  Rptr.  761,  502  P.2d  1049,  4  ERC  1705 
(1972). 

111.  Cal.  Pub.  Res.  Code  §§  21169-21170  (Supp.  1972). 

112.  Cal.  Pub.  Res.  Code  §21171  (Supp.  1972). 

113.  Ann.  Laws  Mass.  Ch.  30,  §62  (Cum.  Supp.  1973). 

114.  'Ann.  Laws  Mass.  Ch.  30,  §62  (Cum.  Supp.  1973),  as  amended  by 

Acts  of  1974,  C.257,  s.l  (1974). 

115.  Massachusetts  Executive  Office  of  Environmental  Affairs,  Regulations 
to  Create  a  Uniform  System  for  the  Preparation  of  Environmental  Im- 
pact Reports,  §  2.4  (July  6,  1973)  ;  see  also  Regulations  to  Implement 
G.L.  C.30  S.62,  as  amended  by  C  257  of  the  Acts  of  1974,  prepared 
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by  GharlpD  W.  Foster,  Secretary,  Executive  Office  of  Environmental 
AfTairi  (Draft.  June  20,  1974) . 
116.    RCW.  H3.21G.030(2)  fSupp.  1973). 

U7.  Michigan  Executive  Order  1973-9  f  1973) ;  Montana  Environmental 
Quality  Council  Revised  Guidelines  for  Environmental  Impact  State* 
ments  Required  by  the  Montana  Ent^ironmentci  Policy  Act  of  1971, 
!i  5(a)r2).  September  19,  1973:' and  Guidelines  for  the  (mpleme^nta- 
tion  of  the  WiiCvmin  Environmental  Policy  Act,  at  2,  issued  by  Gov- 
ernor's Eicecutive  Order  No.  69  (December  1973). 

UB.    N.G.  Gen.  Stat.  0  113A  0  (Cum.  Supp.  Ip3). 

U9.  Holden  Beach,  North  Carolina,  Ordinance  Requiring  Environmental 
Impact  Stafc*ment3,  dated  July  11,  1972.,  See/Trzyna,  Environmental 
Impact  Requirements  in  the  States,  supra  note  85. 

120.  41  Ann.  €ode  of  Md.  §  449(A)  (Cum.  Sup|).  1973). 

121.  Minn.  Stat.  Ann,  0  116D.04(1)  (Cum.  Supp.  1974). 

122.  Tiexas,  Interagency  Council  for  Natural  Resources  and  the  Environ* 
ment,  Polic^  for  the  Environment  2  (March  7^  1972),  and  Guidelines 
for.  Preparation  and  Review  of  Environmental  Impact  Statements  for 
^State-Supported  Projects,  at  1,  in  Environment  fof  Tomorrow:  The 

Texas  Response  (January  1, 1973). 

123.  Va.  Code  Ann.  0  10-17.107(b)  (Supp.  1973). 

124.  IC  1971,  13-10,  Pub.  L.  No.  98,  §6,  approved  February  ,25,  1972. 

125.  Gal.  Pub.  Resj.  Code  §  21161  (Supp.  1972). 

126.  Hawaii  Executive  Order  (August  23,  1971). 

127.  Ann.  Lavvo  Mass.  Gh.  30,  §  62  (Cum.  Supp.  1973) . 

126.  See  Memorandum  from  former  Goverrtor  Robert  W.  Scott  to  Heads 
of  All  State  Agencies  and  Institutions,  delegiting  review  authority 
to  the  North  Carolina  Council  on  State  Goals  and  Policy,  February  9, 
1972. 

129.  Conn.  Pub.  Act  73-562,  §  8,  approved  June  1973  (effective  Feb.  1, 
1975),  and  Michigan  Executive  Order  1973-9  (1973). 

130.  Va.  Code  Ann.  §  10-^17.110  (Supp.  1973). 

131.  Minn.  Stat.  Ann.  S  116D.04(3)  (Cum.  Supp.  1974). 

132.  Minn.  Stat.  Ann.  Jill6D.04(9)  (Cum.  Supp.  1974). 

133.  14  Gal.  Admiji.  Code  Ch.  3,  Guidelines  for  Implementation  of  the 
California  Environmental  Quality  Act  of  1970  (Register  73,  No,  50-12- 
15-73),  aa  amended  by  order  of  the^Secretary  for  Rei^ources,  March  22, 
1974.  .    ~  " 

134.  Michigan  Executive  Order  1973-9  (1973). 

135.  North  Carolina  Department  of  Administration,  Implementation  of  the 
Environmental  Policy  Act  of  1971  at  2,  February  18,  1972. 

136.  Wise.  Stat.  Ann.  §  1.11(d)  (Gum.  Supp.  j974-1975). 
13i7.    Massachusetts  Executive  Office  of  Environmental  Affairs,  Regulations 

to  Create  a  Uniform  System  for  the  Preparation  of  Environmental  Im^ 
pact  Reports,  g  7\3  (July  6,  1973^). 

138.  Minnesota  Environmental  Quality  Council,  Rules  and  Regulations  for 
'  Environmental  Impact  Statements,  at  23-24  (April  4,  1974). 

139.  14  Gal.  Admin.  Code  Ch.  3,  Guidelines  for  Implementation  of  the 
California  Environmental  Quality  Act  of  1970  (Register  73,  No.  50- 
12-15^73),  g 15061(b)  (1973), 

140.  City  of  Roswell,  N.M.  v.  New  Mexico  Water  Quality  Commission, 
-   4  ERG  1753,  3  ELR  20181  (N.M.  Ct.  of  App.  1972). 

141.  Albuquerque  Journal,  Feb.  17,  i974,p^C-10. 
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APPENDIX 

States  With  Environmental  Impact 
Statement  Requirements, 
August  1,  1974 


States  with  Comprehensive  Statutory  Requirements 
California 

statutory  Source:  California  Environmental  Quality  Act  of  1970,  Cal.  Pub. 
Res  Code  §§  21000-21174  (Supp.  1972),  as  amended  by  Ch.  56,  Statutes 
of  1974  (March  4,  1974). 

Guidelines:  14  Cal.  Admin.  Code  Ch.  3,  Guidelines  for  Implementation  of 
the  California  Environmental  Quality  Act  of  1970  (Register  73,  No.  50 — 
12-15-^73),  as  ^mended  by  order  o(  the  Secretary  for  Resources,  March  22, 
1974.  Guidelines  are  preparei^  by  the  Resources  Agency  of  California. 

-StatB^eoTrtact*r^'^tnTTiaiTHE.^Wf,-^ 

sources,  The  Resources  Agency,  1414  Ninth  St.,  Sacramento,  California  95815 
(Phone:  916-445-9134). 

Connecticut 

statutory  Source:  Connecticut  Environmental  Policy  Act  of  1973,  Pub.  Act 
73-562  (approved  June  22,  1973).  Conn.  Gen.  Stat.  Ann.  Ch.  439,  §  22a-l 
et  seq.  (Cum.  Supp.  1974-1975)  (effective  February  1,  1975).  {Note:  Cur- 
rently in  effect  is  Connecticut  Executive  Order  No.  16,  issiffcd  by  the  Governor 
on  October  14,  1972.) 

Guidelines:  New  guidelines  are  being  prepared  by  the  Department  of  Envi- 
ronmental Protection.  Currently  in  effect:  "Draft  Guidelines  for  the  Im- 
plementation of  Executive  Order  No.  16/*  transmitted  ta state  agencies, under 
Memorandum  from  the  Governor,  dated  December  13,  k972. 

State  Contact:  Mary  Ann  Massey,  Assistant  Director  of  Planning  and  Re- 
search, Department  of  Environmefital  Protection,  State  Office  Building,  Hart- 
ford,X:onnecticut 06115  (Phone:  203-566-4256). 

**'State  Contact*'  here  refers  to  persons  who  have  working  knowledge  of  the 
state's  environmental  impact  statement  process. 
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Hawaii 


Statutory  Source:  Act  246,  Scss.  Laws  of  Hawaii  (approved  June  4,  1974), 
Hav/aii  Rev.  Stat.  Ch  334  fl974).  [Note:  The  law  has  not  yet  become  fully 
effective.  As  of  August  1,  1974,  Hawaii  was  still  operating  under  its  rorre- 
spondinR  Eicccutive  Order,  Hav/aii  Eicecutive  (^rder  of  August  23,  1971.] 

OuidoHnes:  New  rules  and  regulation<i  are  heing  prepared  by  tbe  Hawiii 
Environmental  Quality  Commis*>ion,  and  are  scheduled  to  be  completed  by 
the  end  of  1974. 

State  Contact:  Dr.  Albert  Tom,  Chairman,  Environmental  Quality  Com- 
mission, 550  Halekauwila  St  ,  Honolulu,  Hav/aii  96813  or  RiclTard  E.  Marland, 
Director,  Office  of  Environmental  Quality  Control,  Office  of  the  Governor, 
550  Halekauv/ila  St.,  Room  301,  Honolulu,  Hawaii  96813  (Phone:  800- 
548-6915). 

a 

Indiana 

statutory  Source:  IC  1971,  13  1^10,  added  by  Pub.  L.  98,  1972,  Ind,  Stat, 
Ann.  ^  35  -5301  et  seq.  (Supp.  1971). 

Guidelines:  Official  guidelines  have  not  been  implemented.  Draft  guidelines 
have  been  prepared  by  the  Environmental  Management  Board. 

state  Contact:  Ralph  Pickard,  Technical  Secretary,  Environmental  Manage- 
ment Board,  1300  W.  Michigan  St.,  Indianapolis,  Ipdiana  46206  f Phone: 
317-633  4420). 

Maryland 

Statutory  Source:  Maryland  Environmental  Policy  Act  of  1973,  Ch.  702,  Md. 
Laws  of  1973,  41  Ann.  C(»de  of  Md.  447  451  fCum.  Supp.  1973),  and 
Ch.  703,  Md  Laws  of  1973,  Natural  Res  Art ,  Ann.  Code  of  Md.  §  1-301 
etseq.  (1974  Vol.). 

Guidelines:  ''Revised  Guidelines  for  Implementation  of  the  Maryland  Envi- 
ronmental Policy  Act,**  issued  by  the  Secretary  of  the  Department  of  Natural 
Resources,  June  15,  1974. 

State  Contact:  Paul  McKee,  Assi-stant  Secretary,  Department  of  Natural 
KesoUrcea,  Tawes  ^ate  Office  BuihlTni?^,  Annapolis,  Maryland  24404  (Phone: 
301-267-5548). 

Massachusetts 

statutory  Source:  Ch.  7fll,  .Acts  of  1972,  Ann.  Laws  Mass.  Ch.  30,  §§  61-62. 
(Cum.  Supp.  \  973),  as  amended  by  Ch.  257  of  the  Acts  of  1974. 

Guidelines:  "Regulations  to  Create  a  Uniftjrm  System  for  the  Preparation  of 
Environmental  Impact  Reports,"  dated  July  6,  1973,  as  amended  October  15, 
1973.,  and  as  amended  in  draft  form  on  June  20,  1974.  Guidelines  are  pre- 
pared by  the  Executive  Office  of  Environmental  Affairs. 

State-Contact:  Matthew  B  Connolly,  Jr.,  Chief  Planner,  E:cecutive^Office  of 
Environmental  Affairs,  18  Tremont  St.,  Boston,  Massachusetts  20408  (Phone: 
617-72^-7700). 

Minnesota 

Statutory  Source:  Minnesota  Environmental  Policy  Act  of  1973,  Ch.  412, 
Laws  of  1973,  Minn.  Stat  Ann.  Ch.  116D  (Cum  Supp.  1974). 
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_         Guidelines:  '^Rules  and.  Regulations  for  Environmental  Impact  Statements/' 
issued  by  the  Minnesota  Environmental  Quality  Council  (April  4,  191^). 

State  Contact:  John  Mohr,  Environmental  Quality  Council,  Capitol  Square 
Building,  559  Cedar  St.,  St.  Paul,  Minnesota  55101  (-f^hone:  612-296-3985) 
or  Michael  R.  DesParte,  Manager,  Environmental  Analysis  Program,  En- 
vironmental Quality  ^Council  (Same  address)  (Phone:  6r2-296-2686) . 

Montana  '  . 

statutory  Source:  Montari^^  Environmental  Policy  Act  of  1971,  Ch.  238, 
L..1971,  Rev.  Code  Mont.  §  69-6501  et  seq.  (Cum.  Supp.  1973). 

Guidelines:  Montana  Environmental  Quality  Council,  ''Revised  Guidelines 
for  Environmental  Impact  Statements  Required  by  the  Montana  Environ- 
mental Policy  Acfof  1971,"  issued  September  19,  1973. 

State  Contact:  Loren  L,  Bahls,  Ph.  D.,  Acting  Director,  Montana  Environ- 
mental Quality  Coimcil, .Capitol  Station,  Helentt,  Montana  59601  (Phone: 
406-449-^742). 

North  Carolina 

statutory  Source:  North  Carolina  Environmental  Policy  Act  of  1971  (197i!l, 
c.  1203;  s.  1),  N.C.  Gen.  Stat.  Ch.  113A  (Cum.  Supp.  1973). 

^^^^^^"^"^"^^  Guidelines:  North  Carolina  Department  of  Administration,  "Guidelines  for 
N\the  Implementation  of  the  EK^ironmental  Policy  Act  of  1971,'*  issued. Febni- 
\y  18,  1972.  ^      '  -  ^  , 

State  Contact:  D.  KeitR'Whitenight,  Environmental  Planning  Qoordinator, 
Department  of  Natural  and  Economic  Resources,  P.O., Box  27687,  Raleigh, 
North  Carolina  27611  (Phone:-9l9-82V3115).  "  . 

^  South  Dakota  .  * 

statutory  Soured:  South  Dakota  Environmental  Policy  Act,  SL  1974,  Ch.  245 
(approved  March  2,  1974),  S.D.  Comp.  Laws  1967  Ch.  11-1 A  (Supp.^1974).  > 

Guidelines:  department  of  Environmental  Protection  (1974  Informal  (guide- 
lines). 

State  Contact:  Dr.  Allyn  O.  Lockner,  South  Dakota  Department  of  Environ- 
mental Protection,  Office  Building  No.  2,  Room  415j  Pierre,  South  Dakota 
57501  (Phone:  605-224-3351)..  *  ^  ^ 

Virginia 

statutory  Source:  Virginia  Environmental  Policy  Act  of  1973,  Ch.  384,  Laws 
of  1973  (approved  March  15,  1973)  and  Ch.  774,  Laws  of  1972;  Va.  Code 
Anil.  §§M 0-^,7. 107  through  10-17.112,  and  §§  10-177  through' 10-186  (Supp. 
1973). 

Guidelines:  Procedures  Manual  for  Environmental  Impact  Statements  in  the  - 
Commonwealth  of  Virginia^  issued  by  the  Govemor*s  Council  on  the  Environ- 
ment (December  ifl73).  * 

Stat6  Contact:  Susan  T.  Wilburn,  Environmental  Impact  Statement  Coor- 
dinator, Governor's  Office,  Council  on  the  Environment,  Eighth  Street  Office 
Building,  Richmond,.  Virginia  2321*9  (Phone:  804-770^500). 
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Washington 

statutory  Source:  State  Environmental  Policy  Act  of  1971,  Rev.  Code  Wash. 
Ch.  43.2 IC  (Supp.  1973).  For  State  Highway  Project  Environmental  Impact 
Report  Requirements,  sec  Rev.  Code  Wash.  Ch.  47.04  (Supp.  1973) .         ^  , 

Guidelines:  Guidelines  currently  in  use:  '*Guidelincs  for  Implementation  of 
^the  State 'Environmental  Policy  .A.ct  of  1971."  Ciirrent  guidelines  were  pre- 
pared by  the  Department  of  Ecology.  • 

Sn^te  Contact:  Stephen  B.  Crane,cState  of  Washington  Council  on  Environ- 
mental Protection,  No.  5  South  Soxind  Center,  Lacey,  Washington  98504,  or 
Peter  R.r  Haskin,  Environmental  Review  and  Evaluation,  Office  of  Planning 
and  Prq^ram  DevelopBt^t,  State  of  Washington  department  of  EcoJpgy, 
Olympia,  Washington  985&4  (Phone:  206-'75^-6890). 

VVisconsm  ^ 

statutory  Source:  Wisconsin  Environmental  Policy  Act  of  1971,  Ch.  274, 
Laws  of  1971,  adding  Wise.  Stat.  Ann.  Ch.  1,  §  1.11  et  seq.  (Cum.  Supp. 
1974-4975).  .  ^  - 

Guidelines:  "Guidelines  for  the  Implementation  of  th6  Wisconsin  Environ- 
mefitaPPolicy  Act,"  issued  by  Governor*s  Executive  Order  No.  69  (Decem- 
ber 1973). 

State  Contact:  Famum-  Alston,  Office  of  the  Governor,  -State  Capitol,  Madi- 
spn,  Wisconsm  53703  (Phone:  608->266~2121). 


Puerto  Rico's  EIS  Requirements 

7 

^Statutory  Source:  Puerto  Rico  Enviitonmental  Policy  Act,  12  Laws  P.R. 
Ann.  §  1121  et  seq.  (1970^.       .  " 

Guidelines:  "Guidelines  for  the  Preparation,  Evaliiation  and  Us?  of  Environ- 
mental Impact  Statements,""  issued  -by  the  Environmental  Qualify  Board  on 
December  19,  1972. 

Puerto  Rico  Contact:  Carlos  Jimenez  Barber,  Executive  Director,  Environ- 
mental Quality  Board,  1550  Ponce  de  Leon  Ave.,  4th  Fl.;  Santurce,  Puerto 
Rico  09910  (Ph(ftie:^809-725-5l40). 

States  With  Comprehensive  Executive  or  Administrative  Orders 
Michigan 

Source:  Michigan  Executive  Order  1971-10,  as  superseded  hy  Michigan 
'  Executive  Order  1973-9  (1973). 

Guidelines:  Interim  Guidelines,  prepared  by  the  Environmental  Review 
Board  and  issued  June  24,  1974. 

State  Contact:  Terry  L.  Yonker,  Executive  Secretary,  Environmental  Review 
^gpard,  Department  of  Management  arid  Budget,  Lansing,  Michigan  48913 
(Phone:  517-373-0933). 

New  Jersey 

Source:NewJerseVExecutiveOrderNo.53  (October  15,  1973). 
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Guidelines:  "Guidclinea  for  the  Prepar^ition  of  an  Environmental  Impact 
Statement,"  issued  by  the  Office  of  the  Commissioner,  Department  of  En- 
vironmental'Protection  (1973). 

State  Contac^:  Alfred  T.  Guido,  Special  Assistant  to  the  Commissioner — 
Otece  of  Environmental  Review,  "Department  of  Environmental  Protection, 
P.O.  Bo:c  1390,  Txenton,  New  Jersey  08625  (Phone:  609-292-2662). 

Texas 

Source:  Policy  for  the  Environment,  adopted  by  the  Interagency  Council  on 
Natural  Resources  and  Environment  on  March  7,  1972,  and  published  in  "En- 
vironment for  Tomorrow:  The  Texas  Response." 

Guidelines:  Guidelines  and  procedures  are  contained  in  "Environment  for 

Tomorrow:  The  Texas  Response,"  prepared  by  the  Office  of  the  Governor, 

Division  of  Planning  Coordination,  January  1,  1973. 

'  .   .  .  .  . 

State  Contact:  Leon  Wilhite,  Office  of  the  Governor,  Division  of  Plannmg 

Coordination,  Box  12428,  Capitol  Station,  Austin,  Texas  78711  (Phone:  512- 

475-6156). 


States  With  Special  or  Limited  EIS  Requirements 
Arizona  , 

Source:  Game  and  Fish  Commission  Policy  of  July  2,  197 1. 

Guidelines:  Mcmorandiflli  byohe  Arizona  Game  and  Fish  Commission,  "Re- 
quirements for  Environmental  impact  Statements,"  issued  June  9,  1971. 

State  Contact:  Robert  D.  Curtis,  Chief,  Wildlife  Planning  and  Development 
Division,  Arizona  Game  and  Fish  Commission,  2222  W.  Grecaway  Rd.,  Phoe- 
nix, Arizona  85023  (Phone:  602-942-3000). 

Delaware 

Source:  Delaware  Coastal  Zone  Act,  Ch.  175,  Vol.  58  Laws  of  Del.  (Jurie  28, 
1971),  adding  7  Del.  Code  Ann.  §  7001  et  seq.  (Supp.  1973),  and  Delaware 
Wetlands  Law  of  1973,  adding  7  Del.  Code  Ann.  Ch.  66  (Supp.  1973). 

Guidelines:  7  Del.  Code  Ann.  Ch.  66,  §  6604  (Supp.  1973),  and  "Permit 
Application  Instructions  and  Forms  and  Information  Material  on  Required 
Procedures  for  the  Coasta&one  Act,"  prepared  and  published  by  the  Dela- 
ware State  Planning  Office\]i973 ) . 

State  Contact:  John  Sherman,  Coastal  Zone  Administrator,  State  of  Dela- 
ware, Executive  Department  Planning  Office,  Dover,  Delaware  19901 
(Phone:  302-678-427 1*T  or  f.  Michael  Parhowski,  Deputy  "♦Attorney  Gcn- 
neral,  Department  of  Natural  Resources  and  Environmental  Control,  Divi- 
sion of  Environmental  Control,  Dover,  Delaware  19901  (Phone:  302-678- 
4636). 

Nevada 

Source:  Ch.  3 1 1 ,  La\vs  of  197 1 ,  58  N.R.S.  Ch.  704  ( 197 1 ) . 

Guidelines:  No  guidelines  have  been^issued.  ^ 

State  Contact:  Roger  S.  Toundray,  Director,  Department  of  Human  Re- 
sources, 308  N.  Curry  St.,  Carson  ©ity,  Nevada  80701  (Phone:  702-885- 
4750). 
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Georgia 

Source:  Ga.  L.  1972-179  (March  10,  1972),  Ga.  Code  Ann.  Ch.  95A-1, 
r241(e)(l)  (1973). 

Guidelines:  Policy  and  Procedures  Manual:  State  Toliway  Authority,  prepared 
by  Gt'c)rgia's  Tollway  .Administrator's  Offico  (May  1972). 

State  Contact:  David  (iarrity,  Plannint?  Division,  Office  of  Planning  and 
Budget,  Executive  Departmrnt.  -^70  Washington  St.,  S.W.,  .Xtlanta,  Geor- 
gia .303.34  (Phone:  404  656-3890). 

Nebraska 

Source  and  Guideiinos:  Nebraska  Department  of  Roads,  Department  of 
Roads  Action  Plan  (1973).  ' 

State  Contact:  Robert  O.  Kuzelka,  C<)mprehen5ive  Planning  Co«)rdinator, 
Office  of  Planning  and  Programming,  Box  94601,  State  Capito!,  Lincoln, 
Nebraska  68509  ( Phone :  '402-47 1-2311). 

New  Jersey 

Source:  C:oa5tal  Area  Facility  ReMew  Act,  P.L.  1973,  Ch.  185  (approved 
June  20,  1973),  N.J.S.A.  13:19-1  et  seq.  (Cum.  Supp.  1974-1975),  and  the 
New  Jersey  Wetlands  Act  of  1970,  Ch.  272,  Laws  of  1970,  N.J.S.A.  13:9A-^1 
rt  ieq.  (Ciim.S,upp.  1974-1975). 

Guidelines:  ''Procedural  Rules  for  the  Administration  of  the  Coastal  Area 
Facility  Review  .\<;t."  Draft  prepared  by  the  Drpartmrnt  of  Environmental 
Prdtection  dated  1974,  iind  "New  Jersey  Wetlands  Carder:  Basis  and  Back- 
ground/* issued  by  the  New  .Jersey  Department  of  Environmental  Protec- 
tion (April  1972). 

State  Contact!  Alfred  Gnido,  Special  Assistant  to  the  Commissioner,  Office 
of  Environmental  Review.  Department  of  Environmental  Protection,  P.O. 
Box  1390,  Trenton,  New  Jersey  08625  (Phone:  -609-292  2662). 


City  NEPA's 

New  York,  New  York 

Source:  Executive  Order  No.  87.  October  18,  1973.  '•  ^1-^  - 

Guidelines:  .\  "City  Environmental  Policy  Executive  Order  Environmental 
♦  Inf()miation  Form"  is  utilized  for  environmental  analysis.  The  Informa- 
tif)n  Form  was  prepared  by  the  City  of  New  York  Envirfinrnental  Protection 
Administration  in  1973. 

Contact:  Tom  Rogers,  Office  of  Environmental  Impact,  N.Y.  Environmental 
Protri  tion  Adminfstration  of  the  City  of  New  York,  Room  2344,  Municipal  ' 
Building.  New  York,  N.Y.  10007  f  Phone:  2 1 2'-566-4 1 07 ) 

Bowiei  Maryland 

Source  and  Guidelines:  The  Bowie,  Mnryland  Environmental  Policy  and 
Impact  Statement  Ordinance,  parsed  by'  the  City  Council  of  Bowie.  Mary- 
land on  May  3,  1971.  and  Ordinance  0  -2-73  of  the  City  Council  of  Bowie, 
Maryland.  Declaring  an  Environmental  Policy  and  Providing  for  Environ- 
mental Impact  Statements,  passed  July  16.  1973. 

Contact:  Judith  Meany.  Environmental  Planner,  City  Hall.  Bowie,  Maryland 
20715  f Phone:  301-262-7900). 
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CHAPTER  5 


A  Global  Environment 


International  activity  to  protect  the  environment  has  mushroomed 
in  the  1970's,  In  attempting  to  describe  this  burst  of  activity,  our 
Annual  Reports  have  discussed  international  efforts  to  address  en- 
vironmental problems  and  reported  on  the  activities  of  other  nations 
and  various  international  organizations.  There  was  no  set  ^pattern  in 
our  reports,  because  the  issue  was  new  and  there  were  many  new 
approaches  to  it. 

But  this  year,  with  the  second  meeting  of  the  Governing  Council 
of  the  United  Nations  Environment  Program  (UNEP),  an  inte- 
grated global  approach  to  international  environmental  affairs  has 
begun  to  take  shape.  The  meeting  was  the  first  to  be  held  at  the 
new  permanent  headquarters  of  UNEP  in  Nairobi,  the  Kenyan 
capital.^  The  location  of  the  headquarters  itself  has  symbolic  impor- 
tance: in  Africa,  not  fer  from  where  archeologists  have  found  the 
earliest  traces  of  man,  and  in  a  developing  country  rather  than  one 
of  the  highly  industrialized  nations  that  usually  come  to  mind  when 
pollution  and  environmental  problems  are  mentioned. 

This  global  approach  to  environmental  problems — as  set  forth 
in  the  Action  Plan-^was  initiated  at  the  United  Nations  Conference 
on  the  Human  Environment  held  at  Stockholm  in  1972  (hereafter 
referred  to  as  the  Stockholm  Conference!  It  was  further  developed 
at  the  UN  General  Assembly  in  ^lew  York  in  1972  ^  and  at  the  first 
meeting,  of  the  UNEP  Governing  CoQncil  in  Geneva  in  1973.^ 
Simultaneously,  various  institutional  arrangements  were  being  devel- 
oped to  implement  the  Action  Plan.  As  might  be  expected.of  an  effort 
designed  to  cojk*  with  the  totality  of  global  environmental  problems, 
the  Action  Plan  is  very  comprehensive.  Therefore,  at  the  second  meet- 
ing of  the  Governing  Council,  certain  "areas  of  concentration"  were 


*A  glossary  of  abbreviations  is  afjpcrided  to  this  .chapter. 
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identified,  including  specific  programs  to  which  funds  and  energies 
should  be  initially  channeled.** 

The  Action  Plan  is  a  useful  framework  within  which  to  discuss 
international  environmental  matters  because *it  was  developed  not  only 
to  provide  broad  coordination  of  actions  undortaken  by  UN  agencies 
but  also  to  recogni/e,  stimulate,  and  coordinate  actions  of  nations  and 
those  of  other  regional  and  international  organizations. 

This  chapter  describes  the  structure  of  environmental  activities  in 
the  UN  .and  discusses  UN  international  activities  in  the  framework  of 
the  Action  Plan.  The  organizational  chart  of  the  UN  system  on  the 
following  page  illustrates  its  complexity.  The  chapter  concludes  with 
a  description  of  recent  international  activities  undertaken  outside 
that  framework,  principally  bilateral. 


The  UN  Environment  Program  and 
Environment  Fund 

The  Stockholm  Conference  recommended  to  the  General  Assem- 
bly that  1  i|||nivironn)ent  be  incorporated  within  the  United  Nations 
by  the  ei>t^rJishrnent  of  an  administrative  structure  and  an  envi- 
ronmental fund.  In  December  1972,  the  General  Assembly  acted 
to  create  the  Governing  Council,  the  Environment  Program  Sec- 
retariat, the  Environment  Coordination  Board,  and  the  Environment  » 
Fund. 

The  main  function  of  the  Governing  Council  is  to  provide 
general  policy  guidance  on  the  direction  and  coordination  of  environ- 
mental programs.  The  Council  also  super\'ises  and  promotes  envi- 
ronmental programs  and  submits  an  annual  report  to  the  General 
Assembly  through  the  Economic  and  Social  Council.^  The  Gov- 
erning Council  is  composed  of  58  member  nations,  elected  by  the 
General  Assembly  for  staggered  3-year  terms.  The  present  member- 
ship, drawn  heavily  from  the  developing  nations,  is  made  up  of 
16  states  of  Africa,  13  of  Asia,  6  of  Eastern  Europe,  10  of  Latin 
America,  and  13  of  Western  Europe  and  elsewhere,  including' the 
United  States. 

The  function  of  the  Environment  Program  Secretariat  is  to 
coordinate  environmental  action  within  the  UN  system  as  well 
as  to  develop  and  support  actions  to  fill  gaps  in  a  global  environ- 
mentaj  program.  The  Secretariat  is  headed  by  an  Executive  Direc- 
tor, elected  for  4  years,^  Maurice  Strong,  a  Canadian  who  served 
as  Secretary-General  of  the  Stockholm  Conference,  was  elected 
UNEP  Executive  Director  by  the  General  Assembly  in  December 
1972.  Establishment  of  Secretariat  headquarters  in  Nairobi  makes 
UNEP  the  first  major  UN  body  to  have  its  seat  in  Africa, 

The  Environment  Coordination  Board  (ECB)  consists  of  repre- 
sentatives of  the  major  UN  agencies  whose  mission  includes  an 
environmen^:al  concern.  It  meets  periodically  to  ensure  cooperation 
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The  striking  Jomo  Kenyatta  Conference  Center  in  Nairobi,  Kenya,  where 
UNEP  has  its  headquarters. 

and  coordination  among  all  UN  bodies  with  environmental  pro- 
grams. The  Board  reports  to  the  Governing  Council  and  is  chaired 
by  the  UNEP  Executive  Director.^ 

The  Environment  Fund  was  established  at  the  initiative  of  the 
United  States  to  provide  financing  for  international  ijieasures  to 
protect  and  irnprove  the  environment.^  Some  $100  million  |ias  been 
pledged  for  five  years.  In  1973,  $12.05  miUioji  was  received,  of 
which  the  United  States  contributed  a  major  portion,  $4.3  million. 
In  1974  UNEP  expects  to  receive  $20.7  million,  of  which  the  United 
States  anticipates  contributing  $8.2  million,  subject  to  Congres- 
sional action.^ 


Development  of  the  Action  Plan 

The  fir^  session  of  the  Governing  Council,  meeting  in  Geneva 
in  June  1973,  was  concerned  in  part  with  administrative  matters, 
such  as  defining  its  relationship  with  the  Executive  Director.  In< 
addition,  with  the  active  participation  of  the  United  States,  the 
Council  took  significant  steps  in  refining  the  Action  Plan  for  the 
Environment,  identifying  six  priority  areas  and  three  functional 
.tasks  on  which  UNEP  was  to  center  its  activities.  The  six  priority 
areas  are: 
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•  Human  s<»ttl<;rn(*iits,  huinaij  health,  habitat,  and  vvell-beint( 

•  Land,  wator.  and  destTtification 

•  Tradr,  (economics,  technolot^jy,  and  transfer  of  tcchnoloejy 

•  Oceans  ."^ 

•  Conservation  of  nature,  wildlife,  and  g(*neti('  resources 

•  Ener^v 

The  three  functional  tasks  are: 

•  En\ironniental  assessment:  Earthwatch 

•  Environmental  management 

•  SupportiniLi;  measures:  information,  education,  trainint^,  and 
technical  assistance 

In  an  explanation  of  the  Action  Plan,  the  Council  emphasized  ttiat 
the  rank  order  of  the  prioriti<*s  list  and  functional  tasks  was  not  to 
be  interpreted  as  an  indication  of  their  importance. 

The  Council,  in  approving  the  plan,  emphasized  the  primary 
role  of  UNEP  as  a  coordinating  mechanism  and  the  use  of  the 
Environment  Fund  as  a  tool  for  achieving  such  coordination.  It 
authorized  the  Secretariat  to  supply  services  for  implementing  the 
Convention  on  International  Trade  in  Endangered  Species  and  to 
fj^we  appropriate  assistance  in  the  preparation  of  other  international 
conventions.*^  (Experience  with  the  endangered  species  convention 
is  discussed  later  in  this  chapter  under  "Conservation  of  Nature.") 
Recognizing  the  need,  for  knowledge  about  the  impact  of  man 
,  on  his  planet,  the  Council  requested  the  Executive  Director-,  to  ex- 
plore the  "possible  outer  limits  to  changes  which  man's  activities 
may  engender  in  some  elements  of  the  biosphere." 

The  differences  in  philosophy  between  the  developing  and  de- 
velcjped  nations  that  emerged  at  the  Stockholm  Conference  were  evi- 
dent also  at  the  first  session  of  the  Governing  Council.  In  the  per- 
ception of  developing  countries,  the  major  environment  problems 
relate  to  the  lack  of  economic  development,  and  they  want  UNEP 
to  concentrate  on  activities  that  relate  to  and  support  such  develop- 
ment. The  developed  countries,  in  contrast,  are  more  concerned 
about  the  impact  of  man  on  natural  systems  and  want  UNEP  to  play 
a  major  role  in  impro\  ing  our  knowledge  of  the  global  environment 
.and  coordinating  efforts  to  manage  and  protect  it.  The  Action  Plan 
reflet  ts  the  interests  of  both  groups. 

At  the  second  session  of  the  Governing  L.ouiii  u  in  Nairobi  in 
March  W  decisions  were  made  to  gu'ide  the  Executive  Director  in 
allocating  resources  into  "areas  of  concentration*'  and  specific  pro- 
grams within  the  structuie  of  UNEP's  Action  Plan.*  Programs  apr 
pr(n-ed  included  manv  on  which  the  United  States  had  placed  high 
priority.  Considerabk*  attention  centered  about  th(*  establishment 
of  a  new  International  Habitat  and  Human  Settlement  Foundation 
HFIHSF),  financed  from  the  Environment  Fund  at  $4,000,000  over 
four  years,  which  will  provide  seed  capital  and  technical  assistance 
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for  the  improvement  of  human  settlements.  This  effort  was  strongly 
supported  by  many  developing  countries.*^ 

While  developed  and  developing  countries  sfill  held  differing 
views  on  the  nature  of  environmental  problems,  a  consensus  was 
achieved  with  respect  to  priorities  and  the  use  of  the  Environment 
Fund,  based  on  a  broad  recognition  that  long-term  economic  de- 
velopment and  sound  environmental  practices  are  inseparable. 

J  ■ 

Activities  in  Action  Plan  Subject  Areas  ^^^^^ 

The  priority  subject  areas  of  the  Action  Plan  provide  a  isefm 
framework  for  describing  the  activities  of  UNEP  and  pther^UN 
agencies. 

Human  Settlements,  Human  Health,  Habitat,  and  Well-Beihg— 

From  the  time  of  the  earliest  discussions  of  the  UN  environment 
program,  many  nations,  particularly  the  developing  nations,  have 
felt  that  action  in  the  area  of  human  settlements,  human  health, 
habitat,  and  well-being  should  have  the  highest  priority.  Several 
of  the  areas  of  concentration  chosen  at  the  Second  Governing  Coun- 
cil meeting  fall  under  this  general  heading.  ,  ^ 

The  Governing  Council  directed  UNEP  to  help  governments  im- 
prove the  quality  of  life  in  rural  and  urban  settlements.  UNEP  is  alsa 
to  help  them  understand  and  incorporate  in  their  development  plan- 
ning the  relationship  between  population  factors,  available  resources, 
and  the  environment. 

Numerous  UN  and  other  international  agencies  are  working  on 
various  aspects  of  this  priority.  Indeed,  as- a  UNEP  report  recognizes, 
"The  exchange  of  information  and  experience  concerning  human 
setdements  has  been  accorded  high  priority  by  the  United  Nations 
ever  since  1946  .  .  As  a  result,  there  is  "a  substantial  storehouse 
of  information"  available  that  should  be  utilized,  and  many  activi- 
ties of  UN  agencies  currently  center  on  this  priority."  While  this 
presentation  can  only  touch  on  these  activities,  some  mention  of  the 
"iiighlights  is  useful.  .  ^ 

Programs  of  UN  and  Other  International  A^^nries  — The  World 
Health  Organization  (WHO)  will  soon  establish  an  International 
Reference  Center  for  the  environmental  health  aspects  of  urban 
planning  and  housing.  It  is  advising  governments  on  community 
water  supplies  and  waste  disposal  facilities  and  is  also  defining 
environmental  health  criteria.  WHO  and  the  Food  and  AgricultWe 
Organization  (FAO)  form  the  Codex  Alimentarius  Commisston  that 
is  establishing  international  standards  for  pollutants  in  fooji  and  a 
-code  of  ethics  for  the  international  food  trade.  The  WHO  and  FAO 
are  also  working  together  on  pesticides  and  food  additives. 

FAO  is  developing,  with  UNEP,  a  global  researclj  and  trainifng 
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program  on  integrated  pest  control.  In  this  connection,  FAO  is 
active  onlthe  effects  of  {)esticides,and  other  agrochemicals. 

UNEP  is  making  a  survey  of  existing  data  on  potentially  toxic 
substances  in  an  effort  to  create  an  international  toxic  substances 
regi:5ter.  Some  related  work  on  a  register  has  been  done  internation- 
ally, principally  by  two  non-UN  organizations,  the  Organization 
for  Economic  Cooperation  and  Development  (OECD)  and  the 
European  Atomic  Community,  now/  part  of  the  European  Com- 
munities (EC).  .^-^-^ 

Other  UN  agencies  working  in  the  human  settlements  field  are 
the  World  Meteorological  Organization  (WMO)  ;  the  United 
Nations  Educational,  Scientific,  and  Cultural  Organization 
(UNESCO),  particularly  through  its  Man  and  the  Biosphere  Pro- 
gram (MAB)  ;  the  United  Nations  Children's  Fund  (UNICE^) ;  the 
World  Food  Program  (WFP)  ;  the  United  Natiops  Industrial  De- 
velopment Organization  (UNIDO)  ;  and  the  International  Atomic 
Energy  Agency  ( IAEA ) . 

The  regional  economic  commissions — Econornic  Commi.ssion  for 
Africa  (EC.\),  Economic  Commission  for  Asia  and  the  Far  East 
(ECAFE),  Economic  Commission  for  Europe  (ECE),  Economic 
Commission  for  Latin  America  (ECLA) ,  and  Economic  Commission 
for  West  Asia  (ECWA) — along  with  the  UN  Department  of  Eco- 
nomic and  Social  Affairs  and  other  regional  international  organiza- 
tions, sponsor  important  regional  studies  and  seminars. 

^ajor  Conferences  in  the  Area  of  Hurnan  Sjettlements^Several  im- 
portant conferences  have  been  held  or  are  being  planned  in  this 
area. 

1.  World  Population  Conference.  The  UN  General  Assembly  has 
designated  1974  as  World  Population  Year  (WPY),.  The  WPY  is 
part  of  an  effort  to  achieve  worldwide  awareness  of  population  matters 
and  to  find  a  rational,  workable  balance  between  people  and  resources, 
so  that  the  quality  of  human  life  everywhere  can  be  improved  through 
better  knowledge,  informed  policy  and  action. 

The  major  event  of  WPY  was  the  World  Population  Conference 
(WPC)  in  Bucharest  in  August  1974.  Preparations  included  sym- 


CEQ  Chairman  Russell  W.  Peter- 
son meets  with  Romanian 
President  Nicolae  Ceau«;escu 
during  the  World  Population 
Conference  held  in  Bucharest. 
The  president's  interpreter 
is  at  the  right. 
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posia  on  the  relation  of  population  to:  development,  natural  re- 
Eources,  and  environment;  social  (ind  cultural  aspects  of  family  well- 
being;  and  human  rights.  In  addition  to  these  symposia,  consul tationo 
were  held  with  governments,  and  there  were  regional  conferences 
in  South  Asia,  the  Middle  East,  the  Far  East,  Africa,  Europe,  and 
Latin  .America  to  dis(uss  drafts  of  tlie  World  Po{)ulation  Plan  of 
Action.^*^  This  plan,  issued  by  the  conference,  is  designed  to  focus 
the  world's  attention  on  the  population  problem. 

In  its  final  form  the  plan  states  forthrighdy  that  "all  couples  and 
individuals  have  the  basic  human  right  to  decide  freely  and  respon- 
sibly the  number  and  spacing  of  their  children  and  to  have  the  infor- 
mation, education  ancf  means  to  do  so;  the  re.sponsibility  of  couples 
and  individuals  in  the  exercise  of  this  rij^lit  takes  into  account 
the  needs  of  their  living  and  future  children,  and  their  responsibili- 
ties towards  the  community."  It  follows  this  up  by  recommending  to 
governments  that  they  "consider  making  provision,'  in  both  their 
formal  and  nonfonnal  educational  prosrrammes  for  infonning  their 
people  of  tlie  consequences  of  existing;  or  alternative  fertility  behav- 
iour for  the  well-being  of  the  family,  the  educational  and  psycholog- 
ical development  of  children  and  the  general  welfare  of  society,  so 
that  an  informed  and  responsible  attitude  to  marriage  and  reproduc- 
tion will  be  promoted." 

Tlie  plan  reco^ni/es  that  family  j)lanning  programs  are  but  a  part 
of,  though  an  essential  [)art  of,  social  and  economic  development  and 
that  these  pro^rrams  can  assist  social  and  economic  development. 
C'onversely,  social  and  eronornlc  development  can  help  moderate 
population  fertility.  Those  sectors  of  develofnnent  that  accomplish 
this  more  effectively  than  others  should  have  priority. 

The  plan  emphasizes  that  the  princi[)al  aim  {)f  social  and  economic 
development,  includins^  needed  [)of)ulation  polic  ies,  is  to  improve  the 
quality  of  life  of  people.  It  goes  beyond  the  draft  versions  of  the  plan 
in  giving  greater  attention  to  the  role  of  women  in  development  and 
the  need  to  take  measures  to  impro\e  their  status.  A  specific  goal  of 
the  plan  is  to  reduce  mortality  le\els.  to  the  maximum  extent  possi- 
ble, citing  this  as  perhaf)^  a  j)rere(juisite  to  a  decline  in  fertility. 

The  plan  notes  that  if  l)irth  rate  projections  in  developing  coun- 
tries are  to  be  reduced  from  the  present  .38  per  thousand  to  30  per 
thousand  by  l'»85,  "substantial  national  efTorts''  su])portt^l  by  ade- 
quate international  assistanc  e  will  be  required.  These  projections  as- 
sume that  birth  rates  in  the  developed  countries  will  remain  at  about 
If)  per  thousand.  The  plan"  invites  countries  which  consider  their 
birth  rates  "detrimental  to  their  national  purposes''  to  ((msider  "set- 
ting (|uantitati\e  goals  and  implerrienting  policies  that  may  lead  to 
the  attainment  of  such  goals  by  HKSf),"  At  the  same  time  it  ackno.wl- 
edges  that  eat  li  country  has  the  so\e reign  right  to  sot  its  own  goals, 
or  none  at  all.^' 

Secretary  of  Health,  Education,  and  Welfare  Caspar  W.  Weinber- 
ger, who  headed  the  U.S.  delegation  to  the  conference,  declared  that 
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as  a' result  of  the  ( onfereiK  e,  '*\Ve  are  all  more  ^ware  of  the  nature 
of  population  factors  in  many  countries  and  of  the  deeply  held  beliefs 
•  of  our  friend !6  from  the^e  countries.*'  He  termed  the  entire  confer- 
(^nre  "a  real  educational  pr(H(^ss  for  all  those  who  have  attended"  and 
called-4h(^  World  Population  Plan  of  Action  "excellent  ...  an  ac- 
complishment of  f.^rcat  mai^nitude.'' 

The  I'nited  States  consistently  supported  the  convening?  of  this 
conference'  and  actively  supj)orted  international  activities  dealing 
with  population  problems,  both  bilaterally  through  the  Agency  for 
International  Development  (AID)  beginning  in  1965,  and  multi- 
laterally  through  the  UN  Fund  for  Population  Activities  (UNFPA) 
and  the  International  Planned  Parenthood  Federation. 

2.  World  Food  Conference.  The  World  Food  Conference  was 
proposed  by  the  U.S.  Secretary  of  State  before  the  UN  General  As- 
sembly in  September  1973.  Noting  that  consumption  of  cereals  has 
grown  more  rapidly  than  production  since  1969,  he  proposed,  that 
the  conference  '^discuss  ways  to  maintain  adequate  food  suppli^and 
harness  the  efforts  of  all  nations  to  meet  the  hunger  and  malnutrition 
resulting  from  natural  disasters." 

In  preparation  for  the  conference,  to  be  held  in  Rome  in  Novem- 
ber 1974,  several  preliminary  meetings  have  been  held.  A  study  of 
the  current  world  food  situation  by  the  FAO  was  commissioned.  The 
conference* is  expected  to  focus  on  increasing  the  production  of  food 
and  improving  its  distribution  in  developing  countries,  setting  up  food 
reserves,  and  food  aid.^^ 

3.  UN  Conference-Exposition  on  Human  Settlements.  In  Decem- 
ber 1973,  the  UN  General  Assembly  endorsed  a  recommendation  of 
the  Stockholm  Conference  *^nd  established  a  Conference- Exposition 
on  Human  Settlen^ents  to  be  held  at  Vancouver  in  Ma^y-June  1976. 

The  Conference-Exposition  will  discuss  humar>  needs  in  human 
settlements;  human  settlements  afid  national  development  policy; 
})lanniing  and  managing  human  settlements;  international  resources 
for  miman  settlements;  human  settlements  around  the  globe;  and 
community  technology  and  ecosystems.  Visits  to  demonstration 
projects  will  also  be  encouraged. "3  - 

-•■") 

Land,  Water,  and  Desertification  -A  sectiim  of  the  Action  Plan 
is  concerned  with,  soil  conservation,  management  and  development 
of  resources,  water  resources  development,  the  prevention  and  abate- 
ment of  water  pollution,  and  countering  desert  expansion.  At  its 
second  m|Tting,  the  Governing  Council  agreed  on  an  eight-point 
program.  The  first  priority  is  to  he  given  to  research  on  arid  and  semi- 
arid  lands,  with  particular  attention  to  the  current  drought  in  the 
Sudano-Siihelian  region.  Other  items  Concern  woodlands  and  forest 
ecosystems,  soils,  desert  expansion,  and  water  quality.  Effective  co- 
ordination of  ongoing  international  programs  is  emphasized. 

Programs  of  UN  and  Other  International  Organizations — FAO, 
UNESCO,  and  WMO  are  the  major  UN  agencies  concerned  with 
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land  and  water  resources.  The  FAO  cofiducts  forest  resource  surveys 
and  [Publishes  a  World  Forest  Inventory  every  five  years.  -It  holds 
symposia  on  forest  management,  including  environmen^l  forestry. 
In^conjunction  with  I'XKP,  FAO  is  working  on  an  international  pro- 
gram for  the  "ecological  manafjement  of  arid  and /semi-arid  lands 
in  Africa  and  the  Near  K:\st.  I'XKSC'O  is  coojie^aling  with  UNEP 
to  compit;te  "stale  of  knowledge*'  reports  on  major  bioines.^Mn  1974, 
it  held  a  meeting  in  Niamey,  Niger,  on  ecologic  al  research ;  and  it  has 
studied  humid  troj)ical  hiomes  in  depth.  VVMO  is  studying  the  efTects 
of  man  on  weather  and  climate,  bothlntentioi^al  (such  as  cloyjd  seed- 
ing) anV  unintentional  (such  as  (?missions  of  carbon  dioxide) . 

A/nong  other  water-related.  proe;rams,  UNEP  hjis  arranged  for  a 
global  review  of  water  resources  and  water  quality.  UNEP  plans  to 
cooperate  with  .the  International  .\tomic  J^n<(ni?y  Agency  to  conduct 
i^otoj^e  studies  of  groundwater  and  surfacfe  water,  with  an  emphasis 
on  aquifers  in  arid  lands,  especially  those  south  of  the  Sahara.  More 
generally,  UNKP  assist)?^  the 'First,  Internatipnal  Congress  of  Ecol- 
ogy' held  in  The  IlaguV  in  September  1974.  I'X^P  is  also  supporting 
arid  encouraging  meetings  by  specialized  agenc  ies,  by  groups  of  coun- 
tri^  on  a  regional  basis,  or  even  J)y  specific  countries  on  all  these 
related  problems.^^,  , 

Th^  Sahelian  Drought- -Ovpr  the  last  year,  world  atteation  has  been 
focused  on  droutrht  in  the  Sahel,  a  strip  of  land  stretching  across 
Africa  south  of  the  Sahara  pesert,  between  the  desert  itseif  and' 
savanna  gDuntry  further  soikh.  Normal  rainfall,  which  is  seasonal, 
totals  only  4  to  12  inches  annually.  For  the  past  5  to  6  years,  perhaps 
longer  in  some  sections,  it  has  been  much  less.  The  drought-stricken 
area  is  as  j^ge  as  the  continental  United  State^  with  a  population 
of  arouhcjirlS^.-inillion,,  many  of  them  nomads.  Only  in  ,the  pcist  year 
have  the^^drniity  and  consequences  of  the  droyght  begun  to  be 
'fully  reg.lized.  Tlie  most  seriously  afTected  countries  are  Mauritania;^ 
Serie.i?al  Mali,  Nigen  l'pj)er  Volt  a,  and  Chad.  The  droiight  has 
afTected  the  Sudans^nd  F.tliiopia  as  \s  ell. 

The  World  l  ood  Program  and  the  F.\0  be^^an  to  ])lan  emergency 
.  relief  in  1972.  In  early  1973,- the  World  Food  Program,  FAO,  and 
"^UNEI^  sent  study  missi{)ns  to*sui\ey  livestock  and  , water, problems. 
In  ^^ebruary  1.973^  the  UN  Economic  Commission  for  Africa  rec- 
onnnended  that  the  S^liergovernments  de€hw*e  the  zone  a  disaster 
area.  These  i^iernments.  meetim(  in  Upper  Volta  in  March  1973, 
did  so,  and  a^^^set  up  a  Permanent  Intersti|te  Committee  on  the 
Sahelian  Drought.  UNESCO  and  the  UN  General  Assembly  subse- 
quently passed  resolutions  urging  aid  to  t^ese  populations  threatened 
with  famine.  '  ' 

A 'special  Office  for  the  Sahelian  Relief  Operation  (OSRO  l ,  estab- 
_2   ^  . 

*A  biome  is'a  distinct  ecological  unit  such  as  grasslands,  tropical  forests, 
pr  tundra,  whic'h  occurs  widely  and  in  ditTerent  parts  of  the  globe^  and  which 
"is  distinguished  by  similar  plant  and  animal  forms. 
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lished  by  the  UN  Secretory  General,  has  been  coordfRating  aid  to  the 
affected  peoples.  In  June  1973,  the  Governing  Councils  of  UNEP, 
UNDP,,  and  FAO,  and  the  Executive  Committee  of  the  Economic 
Commission  fm:  Africa,  met  to  consider  medium-  and  long-term 
measures  to  mMp  provide  recovery  and  rehabilitation."* 

The  Sahel  is  a  prime  exaitipU*  ot  a  fragile  environment  which,  if 
badly  'managed,*can  cease  to  support  the  people  dependent  upon  it. 
As  with  many  other  fragile  environments,  very  little  is  known  about 
the'Bahel.  This  belt  of  Africa,  however,  seems  to  have  been  subject 
to  periodic  severe  droughts  for  centuries.  Historically  the  nomadic  in- 
digenous peoples  were  able  to  range  over  the  entire  belt,  moving 
from  one  area  to  another  as  dry  periods  chani^ed  conditions  and  the 
production  of  i^rass.  The  creatioit  of  several  nation-states  has  intro- 
duced artificial  political  boundaries  into  this  '/one,  thereby  restricting 
nomadic  movements.  It  is  no  longer  as  easy  to  wander  in  search  of 
pastures  not  affected  by  the  drought.  This  new  restriction  on  move- 
ment, coupled  with  population  f^mwth  stemming  from  the  intro- 
duction of  better  health  care,  has  meant  that  the  current  drought 
is  causing  greater  ecological  damage.  Atternj^ts  to  alleviate  drought 
conditions  by  drilling  wells  have  been  counterproductive.  Nomads 
have  understandably  toticentrated  tlieil*  flocks  around  wellheads,  de- 
stroying vegetation  in  the  immediate  surroundings,  and  thus  ad- 
vancing the  encroachment  of  the  desert.  e 

Can  the  land  recover?  Better  land  management  ma^i^gDvide  an 
answer.  One  photograph  taken  by  satellite  pinpointed  an  area  that 
was  surviving  the  drought  better  ilian  its  surripundings.  Located  in 
Niger,  it  pro\  ed  to  be  a  fenced-ofT  state-owrim' ranch,  run  accord- 
ing to  modem  range  management  principles. 

UNEP  can  make  a  major  contribution  in  the  Sahel,  both  in  coor- 
dinating medium-  and  long-term  cfTorjts  of  various  international 
agencies  and  in  organizing  research  and  monitoring  to  learn  more 
about  the  environment.  The  United  States  has  played  and  will 
continue  «to  play  a  large  role  in  efforts  to  improve  conditions  in 
^e  Sahel,  both  by  providing  emergency  relief  and  by  extending 
teM^nical  assistance  as,  foY  example,  t'hrough*'  the  Earth  Resources 
Technology  Satellite ^( PIRTS)  program  of  the  National  Aeronau- 
"^ics  an^  Space  Administration.  The  United  States  has  been  the 
Ingest  single  nation  'donor  to  the  Sahelian  states,  its  emergency  as- 
sistance to  date  totaling  $129  rniilTohTSHcluding  506,000  metric  tons 
of  foad  grain.  Additional  funding,  inrludfng  long-term  assistance 
projects,  has  been  approved  by  Congress."'^ 

Trade,  Eponomics,  Te^n^gy  and  Transfer  of  Technology — 

The  UNEP  Governing  Council  at  the  S^airobi  meeting  voted'  to 
designate  "trade,  economics,  teclmolog)/  and  transfer  of  technol- 
ogy" a  third  area  of  concentration  of  UNEP  resources.  At  this 
meeting,  the  Council  proposed  that  the  Executive  Director  develop 
a  new  format  for  the  consideration  of  program  activities  in  this 
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area.  It  fr&^-v  highest  priority  to  the  development  and  transfer  of 
enviromnentally  sound  technolof?ies  and  to  tKe  analysis  of  the  socio- 
economic impact  of  environmental  measures,  includinjT  the  need 
for  increased  capital  assistance  to  facilitate  the  introduction  of 
environmcntalh'  sound  technoloiries  into  the  developinj?  countries. 
The  Council  also  retoiiunended  the  development  of  {guidelines  for 
inte)[yrating  e'nvironmental  dimensions  into  development  projects, 
tfi^ideritification  of  industries  which  may  have  a  comparative  ad- 
vMage  for  developinp^  countries  because  of  environmental  consid- 
jdBp>ns,  and  the  development  of  an  early  warning  system  to  enable 
P^or  consultations  to  take  place  on  the  adoption  of  new  environ- 
mental measures  which  might  relate  to  trade.^^ 

In  this  area  of,  concentration,  UNEP  must  seek  to  coordinate 
environmental  efTorts  not  only  within  the  United  Nations  family. 
It  must  also  coordinate  such  efforts  by  organizations  such  as  the 
Organization  for  Economic  Cooperation  and  Developrnrnt  (OECD) 
and  others  concerned  with  the  trade  position  of  tile  developing 
countries.  / 

Pro^ra.ds  of  (JN  and  Other  International  A^iencies—Tlci^  United 
Nations  Conference  on  Trade  and  Development  (UNCTAD)  is 
concerned  with  the  expansion  and  diversification  of  the  export  trade 
of  developing  countries  in  manufactured  and  semi-manufactured 
goods.  UNCTAD  analyzes  the  effects  of  non-tariff  barriers  on  these 
exports  and  is  working  with  UNEP  in  studying  trade  barriers  and 
restrictions  resulting  from  environmental  policies.  On  the  basis  of 
this  study,  UNEP  plans  to  assist  developing  countries  in  assessingi 
trade*  opportunities  or  risks  arising  from  environmental  regula- 
tion in  the  developed  countries.  This  study  may  also  provide  the 
basis  for  an  "early  warning"  system  to  alert  nations  to  environmen- 
tal meayires  that  may  affect  trade,  such  as  the  prohibition  of  the 
use  of'/inyl  chloride  as  a  propellant  or  the  u.se  of  non returnable 
contai/ers.  UNCTAD  is  assisting  UNEP  in  preparing  a  meeting 
on  the  rational  use  of  earth  resources,  and  is  initiatini^  research  on 
pollution  caused  by  synthetic  products  for  which  there  are  natural 
alternatives. 

Among  its  other  environment-related  projects,  the  Ignited  Na- 
tions Industrial  Development  Organization  (UNIDOV  has  been 
studying  materials  flow  in  several  industrial  processes  to  identi/y 
materials  required  as  inj)uts  and  those  that  are  wastes.  The  goal 
is  to  create  integrated  industrial  complexes  that  will  conserve  raw 
materials. by  utilizing:  each  other's  wastes.  * 

GATT  has  catalogued  and  studied  27  categories  of  non-tariff 
barriers  to  international  trade.  It  established  a  working  group  deal- 
ing witfj  environmental  and  trade  measures  to  which  specific  com- 
f>laints  ibay  be  submitted. 

The  regional  economic  commissions,  particularly  ECLA  and  ECE, 
have  also  been  active  envijonmentally.  ECLA  is  studying  the  "bon- 
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HcCpcru  es  for  Latin  Arnciira  of  environmental  policies  adopte.d  by' 
developed  toiuitries.  'I  lie  ECE  is  Ntud\in£?  su(  h  matters  as  environ- 
mental problems  in  tbe  erieri^v  field,  ( ontrol  of  emissions  from  spe(  if- 
i(  industries,  and  rontrol  of  dis(  ban^es  of  t()\i(  rbemicals  and  wastes 
Itb  as  analyzed  tbe  eflerts  of  en\  ironinental  p^li(  ios  on  trade  and  is 
als(M  (MK  eiucd  witb  tlu-  iinpai  t  of  liie  eneiiif\  i  riMson  en\ ironmental 
poiieies.  Tbe  FX^R  Senior  Environmental  Advisors  beld  their  sec- 
ond session  in  Clcneva  in  P>bruar\  1974  and  are  well  on  tbcir  wav 
to  institutionali/rn^  envircmmental  concern  in  various  ECE  bodies. 
Tbey  will  l)e  sjjonsorin'j:  a  seminar  in  Apiil  197')  on  ceolos,Mcal 
(  cmsiderations  in  industrial  development."'' 

Tbe  Orprani/ation  for  Economic  Cooperation  and  Pevel()j)ment 
( onsists  of  tbe  major  industrialized  countries  of  Western  Europe  and 
Xortb  America  plus  Japan,  Australia,  and  New  Zealand.  Earlier 
Annual  Re[)()rts  bave  disc  usscd  tbe  OECD's  Guidinfr  Principles  to 
secure  ( ompatibilitv  of  national  en\  ironmental  standards,  particu- 
larly tbe  "polluter  [)a\s"  piinciple, 

I  be  OEC:r)'s  Environmental  Clornmittee  beld  its  tentb  session 
in  Paris  in  Man  b  1971.  Ener^ry  uas  a  major  topic.  Tbe  Commit- 
tee plans  to  increase  its  knowledge  of  climatic  impac  ts  of  ele(  tricity 
generation:  environmerttal  effects  of  recycling  and  its  costs;  the 
environmental  efTects  of  coal  extrac  tion  and  use;  effects  of  offshore 
oil  and  gas  d<'\  eloprnents;  and  standards  for  tbe  siting  of  oil  refin- 
eries and  power  plants.- *  Working  in  conjunction  with  other  appro- 
priate OEC:i)  organizations,  it  can  be  expected  to  devote  greater 
attention  to  tbe  specific  en\  ironmental  effects  of  various  alternatives 
to  energy  generation. 

Oceans — The  urgency  of  -UNEP  a(  tion  in  tbe  fourth  area  of  the 
.Vtion  Plan  the  preservation  and  protec  tion  of^he  seas— is  well 
understood.  At  tlie  Nairobi  meetiner,  tbe  Governing  Council  con- 
eluded  that  rXEP  should  concentrate  on  tbe  coordination  of 
ac  tivities  of  other  agencies  and  gi\  e  priority  to  regicmal  efforts  tb  pro- 
tec  t  endangered  seas  such  as'the  Mediterriinean.  the  Baltic,  and  the 
Caribbean:  m^ike  a  constructive  contribution  to  tbe  third  United  Na- 
tions Clonference  on  tbe  Law  of  tbe  Sea:  and  promote  tlie  study, 
conservation,  and  wise  managemerU  of  living  resources,  including 
whales  and  other  marine  mammals.*'* 

Protrrarm  of  VN  and  Other  International  Agmdr^  The  World 
.Xfeteorological  Organization  r  WMO)  is  coorcbnating  studies  on  the* 
JTiovement  of  surface  pollutants  and  on  standardizing  tbe  methods  of 
observation  and  analysis  for  monitoring  marine  polluticm.  It  is  also 
studving  tile  atmosi)Heric  transport  of  pollutants  from  tbe  land  to 
the  sea. 

The  International  Atomic  Energv  Agencv  flAEA)  will  study  the 
effec  ts  of  radioactiv  e  waste  on  the  marine  en\  iVonrnent  and  work 
witli  UNEP  on  a  svniposium  cm  tbe  release  of  radioactive  effluents 
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into  the  iUjuatic  environment.  L'nder  tlic  1972  Ocean  Dumping 
Cc3nvention,  it  is  alsoVesponsible  for  itlentif>in{?  hit^li-level  radio- 
active wastes  unsuitable  for  dumping  and  formulating  recommen- 
dations on  the-issuing  of  special  permits  for  other  radioactive  wastes. 

The  Interfj;overnmental  Oceanographic  Commission  (IOC),  with 
assistance  from  members  of  the  UN  system,  is  preparing  a  com- 
prehensive plan  for  the  Global  Investigation  of  Pollution  in  the 
Marine  Environment  (GIPME/,  which  will  review  the  flow  of 
wa^er  carrying  dissolved  and  suspended  substances  from  rivers  to 
the  oceans,  including  subsequent  effects,  and  study  land-based  marine 
pollution.  _  . 

The  joint  working  group  on  River  Inputs  to  Ocean  Systems 
(RIOS),  which  UNEP  supports,  is  reviewing  the  present  state  of 
knowledge.  This  group's  work  is  related  to  that  of  the  International 
Hydrological  Decade  (IHD).  Working  through  UN-ESCO,  UNEP 
is  trying  to  develop  a  register  of  clean  rivers. 

FAO  has  been  very  active  in  the  conservation,  protection,  and 
development -of  living  aquatic  resources  through  its  Intergovern- 
mental Committee  on  Fisheries  (CC)FI)  and  regional  and  functional 
fishery  bodies.  The  FAO  Advisory  Committee  on  Marine  Resources 
Research  (ACMRR)  is  studying  the  impact  of  pollution  on  aquatic 
resources.  It  also  has  a  working  party  ©n  marine  mammals  to  examine 
and  report  on  the  identity,  clistribution,  and  stock  of  marine  mammals 
which  are  exploited  by  man  or  otherwise  affected  by  human  ac- 
tivities. The  FAO  Fisheries  Data  Center  is  developing  a  program 
for  determining  the  levels  of  contaminants  in  aquatic  organisms."  . 

W^/ia/^i— Whales,  hiore  than  any  other  form  of  life,  have  come  to 
symbolize  the  problems  of  managing  and  protecting  living  resources. 
The  actions  of  the  whaling  nations  since  the  Stockholm  Conference 
have  heightened  international  concern  with  the  survival  of  whales. 
All  eight  species  of  great  whales  were  placerf  on  the  Endangered 
Species. List  by  the  U.S.  Secretary  of  the  Interior  in  1970.  At  U.S. 
initiative,  a  recommendation  for  a  10- year  moratorium  on  commercial 
whaling  was  placed  on  the  agenda  for  the  Stockholm  Conference, 
where  it  was  passed  overwhelmingly.  However,  this  recommendation 
was  rejected  by  the  International  Whaling  Confimission  ( iVVC) ,  the 
body  established  by  international  convention  to  regulate  world  whal- 
ing. A  variety  of  conservation  measures  sought  by  the  United  States 
have  also  been  rejected  by  the  annual  meetings  of  the  IWC.^^ 

In  1973  the  UVC  agreed  on  (1)  a  moratorium  on  the  Antarctic 
fin  whale  beginning  in  1976;  (2)  a  provision  to  halt  the  over- 
harvesting  of  sperm  whales  in  certain  areas  in  the  southern  hemis- 
phere; and  (3)  another  provision  to  establish  a  catch  quota  for 
minke  whales.  Japan  and  the  Soviet  Union,  which  together  take 
over  80  percent  of  the  world  whale  catch,  repudiated  these  pro- 
visions. According  to  IWC  regulations,  if  a  country  objects  to  a 
provision,  it  is  not  bound  by  that  provision  until  it  withdraws  .its 
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objection.  Japan  and  the  Soviet  Union  thufi  rejected  the  views  of 
the  oth(»r  IWCl  inernbeni  and  the  stronf^  recommendations  of  the  ^ 
IWC  Scientific  Advisory  Committee.  The  United  State.s  lodged 
strong  protests  Vvith  both  nations. 

The  lack  of  responsiveness  of  Japan  and  the  USSR  to  clear-cut 
Sij^rnational  ( onhci-vation  needs  led  manv  leadintr  U.S.  citizen 
conservation  organizations  to  declare  a  boycott  of  goods  imported 
from  those  two  countries.  In  large  part  due  to  the  conservation 
advocacy  of  such  citizen  groups  here  and  abroad,  a  series  of  im- 
portant cons(^r\ation  measures  was  agreed  upon  at  the  1974  IWC  « 
meeting.  These  included  an  automatic  moratorium  applying  to  any 
stock  of  whales  which  falls  below  optimum  levels;  agreement  to 
manage  whak^s  by  stocks,  rather  than  setting  (juotas  by  oceans  as  a 
whole:  significant  reductions  in  (juotas  for  fin  and  sei  whales;  and 
agreement  to  revise  the  existing,  outdated  whaling  corjvention.^^ 

However,  -the  United  States  remains  very  (X)ncerned  over  the 
inad(*(]uate  scientific  information  base  as  well  as  many  other  features 
of  international  whale  management  and  conservation,  and  will  con- 
timie  to  seek  stronger  and  more  effective  measures.  This  incident 
demonstrates  one  of  the  roadblocks  preventing  international  co- 
operation for  protection  of  the  environment  the  competing  inter- 
ests of  sovereign  nations  which  may  lead  them  to  disregard  the 
decisions  of  internationarl  bodies. 

Resiional  Marine  Activities—The  past  year  has  brought  a  number 
of  international  agreements  and  other  efforts  to  provide  protection  f-or 
international  waters  threatened  by  pollution.  A  Convention  on  Fish- 
fng  and  Conservation  of  the  Living  Resources  in  ih^  Baltic  Sea  and 
the  Belts  was  agreed  upon  in  Gdansk  in  September  1973.^*  A  Con- 
vention for  the  Protection  of  the  Baltic  Sea  from  Pollution  was  signed 
in  Helsinki  in  March  1974  by  representatives  of  all  the  countries  with 
Baltic  coastlines.^' 

A  conference  of  15  West  European  governments^  convened  in  Paris 
on  the  initiative  of  the  French  Crovemrnent,  in  September  and  De- 
cember 1973  adopted  a  ('onvention  for  the  Prevention  of  Marine 
Pollution  from  Land-Based  Sources.  This  convention  is  to  protect 
the  Northeast  .'\dantic  from  pollution  through  direct  discharges  or 
by  way  of  rivers  which  flow  through  the  territories  of  the  signatories, 
.^fter  ratification,  a  commission  is  to  be  established  to  ensure/ ob- 
servjinc  e  of  the  terms  of  the  convention, 

The  International  Council  for  the  Exploration  of  the  Sea  is  study- 
ing pollution  in  the  Baltic  and  North  Sea?i»  and  the  Baltic  and  the 
Black  Seas  have  both  been  discussed  at  ECE  Senior  Environmental 
.Advisors  meetings. 

In  the  Mediterranean,  the  Inter-Parliamentary  Union,  with  UNEP 
support,  .sponsored  an  inter-parliamentar>'  conference  on  control  of 
pollution.  UNEP,  jointly  with  IOC,  is  organizing  a  workshop  to  re- 
view poHution  research  programs  and  provide  guidance  for  pilot 
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programs,  amont^  other  activities.  An  intergovernmental  consultation, 
under  lv\0  auspit  ef5,  cli^(  ussed  the  pr  inciples  to  he  ohserv^ed  in  order 
to  protect  fisheries  and  other  living  aquatic  i^sources  from  pollution 
in  the  Mediterranean. 

For  the.  Caribbean  Sea,  the  IOC  and  the  F.AO  are  preparing, 
with  UXEP  supijort.  a  woikshoj)  in  197:')  to  evaluate  pollution  there, 
im  lading  its  effect  on  fishery  resitninTs,  and  to  develop  a  pilot  project 
for  marine  pollution  monitoring.  In  another  th^atened  niarine 
environment,  the  Persian  Gulf,  Kuwait  has  convened  a  regional 
conference  on  water  pollution  to  consider  the  environmental  situa- 
tion and  ways  and  means  to  protect  it  from  further  pollution. 

IMCO  Conference  on  Marine  Pdllution — The  Conference  on  Marine 
Pollution,  organized  by  the  Inter-Covernmental  Maritime  Consulta- 
tive Organization  flMCO)  and  held  in  London  in  October  1973, 
culminated  in, an  International  Convention  for  the  Prevention  6i 
Pollution  from  Ships.  It  also  agreed  to  a  Protocol  Relating  to  Inter- 
vention on  the  High  vSeas  in 'Cases  of  Marine  Pollution  by  Substances 
Other  than  Oil,  and  adopted  a  number  of  resolutions  urging  further 
studies  on  scientific  and  technical  problems  to  implement  and  im- 
prove the  convention,  as  well  as  the  prevention  and  controF  of 
^'  marine  pollution.  -  - 

The  need  for  these  measures  is  evident,  for  some  estimates  attribute 
20  percent  of  sea  pollution  to  ships,  most  of  it  from  oil  tankers.  Eariier 
attempts  to  regulate  this  source  of  marine  pollution  were  not  entirely 
effective.  An  important  achievement  of  the  Conference  was  to  in- 
clude the  so-called  "white'  oils  (light  refined  petroleum  products) 
as  well  as  the  "black"  crude  and  residual  oils.  Also,  more  than  400 
dangerous  liquid  cargoes  other  than  oil,  such  as  various  chemicals, 
are  to  be  regulated  for  the  first  time. 

The  major  achievement  of  the  Conference  was  to  end  the  practice 

\of  large-scale  discharge  of  oily  water  ballast  from  tankers.  Tankers 
carry  oil  one  way,  and  ballast  cargoy  tanks  with  seawater  for.  the  re- 
hrr^  trip.  In  the  past  this  seawate^ mixed  with  oil  residues  from  the 
cargo  tanks,  was  discharged  directiVinto  the  ocean.  Thj^  is  no  longer 
allowed,  except  within  ver>-  minimal  limits — 1/15,000  of  the  cargo  for 
existing  ships,  1/30,000  for  new  tankers — and  that  no  closer  than  50/ 
miles  to  land.  No  discharges  at  all  are  to  be  allowed  in  the  heavily 
polluted  Mediterranean,  Baltic,  Black,  and  Red  Seas  and  the  Persian 
Gulf.  It  will  also  be  necessary  for  new  tankers  of  more  than  70,000 
dead  weight  tons  contracted  for  after  December  31,  1975,  or  fordeliv- 
er\-  after  December  31,  1979,  to- have  segregated  ballast  tanks  so  that 
oily  cargo  tanks  are  not  routinely  filled  with  ballast  water. 

To  oversee  the  new  regulations  and  propose  amendments  to  them, 
IMCO  created'  the  Marine  Environment  Protection  Committee 
(MEPC),  which  held  its  first  meeting  in  London  in  March  1974. 
The  MEPC  will  work4:owards  the  control  and  elimination  of  pollu- 
tion of  the  seas  from  ships.^^ 

444 

474 


While  the  C'onvention  represents  an  important  forward  step,  it  will 
riot  enter  into  fort  e  for  several  years.  And  not  all  technical  loop- 
hoies  have  been  closed.  For  example,  the  United  States  and  the  So- 
viet I'nion  urged  that  douhlc  hottorns  he  re(juired  for  oil  tankers,  hut 
this  idea  was  not  a(^  ej)ted.  There  are  unanswered  j^urisdii  tional  (jues- 
tions,  suc  h  as  whctfici  the  new  IMCX)  standards  will,preempt  stric  t(»r 
coastal  statjt*  standards,  and  whether  j)ort  states  wijl  he  able  to  punish 
violations  occ  urriiifj:  on  the  \nfi;h  seab.  Other  jurisdictional  problems 
'  are  exj)ected  to  bv  considered  by  the  Law  of  the  Sea  Conference.. 

The  Law  of  the  St  a  Ccmft  rence — The  environmental  signifietince  of 
this  I'X-sponsored  (onfereiu c,  held  in  Clarac  as  this  surmner»  ( amiot 
be  overemj)hasized.  This  was  the  third  su(  h  cpnf(*rence,  followinsjj  two 
in  (Geneva  in  1958  and  in  I960.  A  major  issue  at  the  first  c  onferences 
was  that  of  nationarjurisdictioir  over  tfie  continental  shelf,  where  oil 
was  bepnning  to  be  exploited.  A  'C*onvention  on  the*  Continental 
Shelf  was  adopted,  as  well  as  related  (  onventions  on  the  territorial 
sea  and  tlie  ( ontiguous  zone,  and  on  the  hi^h.seas.  Some  of  these  con- 
ventions were  latihed  by  enough  nations  to  make  them  recocnized  as 
a  pijtr  t  of  international  law;  others  were  not. 

^  The  1971^  Conferciu  (•  was  a  response  to  still  furtfier  tec  hnological 
advances  which  have  rc-ndered  the  traditional  law  of  the  sea  obsolete 
in  many  respec  ts.  By  the  late  lUGO's,  new  technology  was  being  devel- 
oped for  ev.[)loitation  of  mineral  r(*sourc(»s  on  the  deej)  seabed,  in 


Nodules  containini:^  manganese,  copper,  Qob^lt,  and  nickel  litter  the  deep 
sea  floof*  in  certain  areas  of  the  oceans.  Their  exploitation  was  one  of  many 
subjects  discussed  at  the  Law  of  the  Sea  Conference  in  Caracas,  Venezuela. 
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particular  tlie  iiiaiit^iiiicsr  cobalt  'ni(  kcl  copper  nodnles  fonnd  in 
many  ocean  rcfrions.  In  1968  tfic  I'N  ( Jcricral  AsHcinhlv  cn^atcd  a"  Sca- 
heds  C.ornniittee*  to  ( onsider  issues  <  onc(Vnini?  these  deep  sea  dq)o'dts. 
Tlie  I oniniittee  soon  realized  that  the  law  of  the  sea  issues  transcended 
thi  <|uestiyn  of  e\[)h)ilati()n :  anihivnuties  and  unsettled  (piestions 
arising  uhdei  the  19'')H  ron\.enti()nv''ha<l  hcconie  ven  troublesome: 
^  difTeriuR  claims  were  beinf.' 'made  concerninfij  territorial  waters;  and 
loriK-distaiK  e  fishiuf?  fleets  were  exploitini?  fisheiies  far  from  their  own 
lands  but  close  to  other  countries. 

In  December  1070,  the  UN  General  Assembly  passed  a  resolution 
reijuestinf?  the  I'N  Secretary  General  to  study  de*ep  seabed  mineral 
production  and  the  (juestion  of  huuUocked  nations'  access  to  the  sea, 
and  also  to  ( onyene  a  ("onferenee  on  the  Law  o*"  the  Sea.  This  con- 
ference wa,s  to  seek  to  develop  an  ecjuitahle  international  re^^ime  for 
tlie  seabed  beyond  the  limits  of  national  Jurisdiction  and  a  precise 
definition  of  the  area.  I'he  conference  was  also  to  consider  refkted 
issues  conce-rnint^  the  high  seas,  the  continental  shelf,  (he  territorial 
sea  and  contifjjuous  zone,  including  internatiouiil  straits:  fishing  and 
conservation  of  the  living  resources  of  the  high  seas:  the  preserva- 
tion of  the  marine  environment:  and  scientific  research.^"^ 

Nearly  IV)  natir>ns  particij)ated  in  the  1974  sessiou  of  the  confer- 
ence in.  Caracas.  While  a  consensus  emerged  that  world  community 
interests  would  be  best  served  by  an  acceptable  and  timely  treaty,  sey- 
eral  criti(  al  issues  remain  to  be  resolved.  For  instanc  e.  there  was  gen- 
eral agreement  on  the  l)readth  of  the  territorial  sea  and  adjacent 
economic-  /one:  but  the  precise  nature  of  coastal  state  jurisdiction 
within  such  areas  including  environmental  and  conservation  q 
obligations  ( om  erning  resource  activities;  and  Vights.  if  anv.  over 
vessel-source  polhition  has  not  been  fully  determined.  Moreover, 
difTerences  still  exist  concerning  the  regime  to  govern  exploration  and 
exploitation  of  the  deep  seabed.  Aft(»r  10  weeks  of  negotiatiotiS,  the 
conference  adjourned  until  March  1975.  when  it  will  resume  in 
Geneva. 

The  outcome  of  the  I. aw  of  the  Sea  negotiations  remains  as  im- 
I)Ortant  as  ever.  An  environmentally  acceptable  result  ( ould  comple- 
ment IMCO  efforts  to  clean  up  ship  j)ollutiofi.  contribute  to, en- 
vironmentally s(Mmd  use  of  seabed  resources  and  also  to  conser- 
vation of  fish  storks.  .Mternatively.  a  conclusion  which  does  not  take 
international  environmental  realities  into  account  could  possibly 
bring  ouf  ulobc  ( loser  to  those  'iini^s''  that  the  UNT:P  Secretary  is 
now  exploring. 

Conservation  of  Nature,  Wildlife,  and  Genetic  Resources — 

Representatives  of  se\ eral'developing  countries  pkued  a  leadership 
role  in  initiating  a<  tion  at  the  second  Governing  Council  meeting 
to  include  within  the  selected  areas  of  concentration  "<  onservation 
of  wetlands  and  of  waterfowl  and  other  migratory  species''  as  well 
as  adding  a  recommendation  for'.the  expansion  of  national  parks 
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bynteins.  Nations  aic  beginning  to  recognize  that  the  conservation  of 
wildlife  is  more  than  jiifit  a  no^^talf^ic  impulse  a#d  that  the  conserva- 
tion of  naUir<*  means  the  conservation  of  rnan  as  well.  A  worl^  which 
relies  on  sin/^le  frenetic  stiains  for  production  of  food  and  fiber  <  om- 
.rnodities  i.sincreasinf^ly  suscef)tible  to  unexf)ected  plaf^ues  and  blights. 
U.S.  loss  in  197IJ  of  millions  uf  bushels  of  \  ulueuiblf  hybrid  (orn  due 
to  the  corn-leaf  blight  is  a  frightening  example.  Genetic  n*serves — 
sue  h  as  stores  of  viable  seeds  of  different  strains  of  the  same  f>lant 
canjnake  possible  the  continuing  .development  of  multiple  domes- 
ticated strains  and  assure  survival  of  f)lants  and  animals.  And  man1> 
recreational  needs,  often  fulfilled  in  <  ommunion  with  nature,  can- 
not be  ignored. 

U[)  to  now  very  few  intergovernmental  international  organizations 
have  had  programs  concerning  the  conservation  of  nature,  wildlife, 
and  genetic  resources.  The  Governing  Council,  following  the  lead 
of  the  United  States,  decided  upon  ambitious  objectives  in  this  j)ri- 
ority  area,  resolving  ( 1  )  that  UNEP  should  give  particular  atten- 
tion to  the  protection  of  endangered  species  of  fauna  and  flora;  (2) 
tfiat  efforts  should  be  made  to  expand  the  network  of  terrestrial  and 
marine  parks,  and  to  f)reser\e  aquatic  and  terrestrial  ecosystems, 
biomes,  and  habitats;  and  f3)  that  the  preservation  of  the  diversity 
of  frenetic  resources,  should  be  one  of  UNEP's  most  imjjortant  objec- 
tives.^" 

Work  of  UN  and  Other  International  Or^anizations^The  coaser- 
vation  of  nature,  wildlife  and  genetic  resounx^s  is  an  area  where 
UNEP\  initiatintr  role,  as  distingi;ished  from  its  coordinating  role, 
could  be  put  to  effective  use.  Few  UlSf  agencies  are  concentrating 
in  this  area  at  this  point.  Notable  among  these  few  is  FAO,  which 
is  deve]of)ing  f)rograms  to:  fl)  exchange  data  on  the  inventory 
and  utili/atioh  of  wildlife  resources;  and  (2i  assess  the  potential 
of  outdoor  recreation,  including  the  economic  and  environmental 
impact  of  tourisni.  FACTs  Regional  For(\str>  Conunissions  are 
planning  a  network  of  national  parks^  efame  reserves,  and  forest 
H'creation  area^.  Its  Consultative  Group  on  International  Agricul- 
tural Research  has  recommemfed  t\xe  establishment  of  a  global 
network  of  genetic  resoun  es  centers  and  last  fall  created  an  Inter- 
national Board  of  Plant  Crcnetic  Resources. 

UNKSC'O  has  also  led  several  environment-related  fjroierts,  in- 
'  eluding  one  vvhi(  h  is  to.  survev  natural  areas  and  then  defme  the 
criteria  and  ways  and  means  for  the  (establishment  of  an  adequate 
network  of  [)rote(  ted  areas  and  biosphere  reserves.^" 

The  most  at  tive  international  arganization  corn  erned  with  the 
conservation  of  nature,  wildlife,  and  genetic  resources  has  hern  the 
International  I'nion  for  Conservation  of  Nature  and  Natural 
Resources  flUCN),  founded  in  1948.  It  is  an  independent  inter- 
national organization  wliose  members  inclu(|g  sovereign  states,  gov> 
ernmental  and  j)rivate  organizations,  and  international  groups.  More 
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than  70  nations  are  represented.  Whije  lUCN  is  not  a  UN  orpjani- 
zation,  it  enjoys  the  suj)port  of  anfl^ronsu^tative  status  with  UN 
agencies,  particularly  UNESCO,  FAO,  and  ECOSOC.  The  lUCN 
operates  through  a  number  of  commissions  and  committees:  the 
Survival  Service  Commission,  which  works  to  prevent  the  extermi- 
nation of  endangered  sj)ecies;  the  Commission  on  Education;  the 
Commission  on  Ecology,  which  is  the  primary  lUCN  scientific 
advisory  body;  the  International  Commission  on  National  Parks; 
the  Commission  on  Environmental"  Policy,  Law,  and  Administra- 
tion; and  the  Cmnmission  on  Landscape  Planning."** 

Given  the  IUCN*s  prominence  in  this  field,  the  UNEP  has  turned 
to  it  for  assistance  in  several  areas.  At  its  first  meeting,  UNEP's  Gov- 
erning Council  directed  its  Secretariat  to  supply  secretarial  func- 
tions related  to  the  Convention  on  International  Trade  in  Endan- 
gered Species  of  Wild  Fauna  and  Flora.  The  UNEP  Executive 
Director  .arranged  with  lUCN  to  provide  the  needed  secretarial 
functions.  • 

UNEP  in  turn  has  aided  several  lUCN  projects  assessing  the 
national  park  and  reserve  systems  of  East  Africa  and  Latin  America 
and  their  coverage  of  the  ecosystems  of  those  areas.  Conferences  will 
follow  up  on  the  recommendations. 

UNEP  will  also  support  a  1975  conference  on  the  establishn^ent 
of  parks  and  reserves  in  Soutlnvest  Asia  and  North  and  East  Africa 
organized  by  lUCN  and  the  World  Wildlife  Fund  |WWF)  and 
hosted  by  the  Government  of  Iran.  UNEP  will  collaborate  with 
lUCN  on  an  international  conference  organized  by  the  Marine 
Parks  Center  of  Japan  to  take^ilace  in  Tokyo  in  May  1975. 

Other  lUCN  work  includes  the  establishment  of  a  world  directory 
of  national  parks  and  other  protected  areas  and  the  creation  of  an 
ecological  data  bank.  lUCN's  International  Commission  on/^NsT^ 
tional  Parks  works  with  the  UN  to  maintain  a  register  of  the  world's 
national  parks  and  equivalent  reserves.  It  has  also  developed  draft 
guidelines  for  the  establishment  of  marine  national  parks  and  the 
classification  of  natural  regions  of  the  world  into  biotic  provinces. 

Relevant  Conventions — Only  a  few  multilateral  international  treaties 
or  conventions  concern  the  conser\*ation  of  nature,  wildlife,  and 
genetic  resources  directly.  The  most  important  is  the  Convention  on 
International  Trade  in  Endangered  Species  of  Wild  Fauna  and  Flora, 
concluded  in  Washington  in  February  1973.*^  By  June  1974,  it  had 
be^n  signed  by  44  nations  and  ratified  by  two.  The  L^nited  States 
was  the  first  nation  to  ratify,  on  January  14,  1 974. 

As  soon  as  10  nations  have  ratified,  the  convention  will  come  into 
force.  A  conference  of  ratifying  nations  will  be  convened  as  soon  as 
possible  thereafter,  probably  late  in  1974  or  early  in  1975.  Meetings 
are  to  be  held  at  least  once  every  2  years  to  roview  the  implementation 
of  the  convention  and  make  recommendations  to  improve,  its 
effectiveness. 
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Another  significant  convention  is  that  on  the  Protection  of  the 
World  Cultural  and  Natural  Heritage  (World  Heritage  Trust), 
adopted  by  the  UNESCO  General  Conference  in  November  1972. 
This, convention,  discussed  in  earlier  Annual  Reports,  was  the  result 
of  a  U.S.  initiative.^^  As?=of  June  1974,  four  nations  had  acceded  to 
this  convention. 

There  has  been  ^little  progress  toward  the  ratification  of  the 
Convention  for  the  Conservation  of  Antarx'tic  Seals.  U.S.  ratification 
will  depend  upon  the  completion  of  the  NEPA  process.  An  environ- 
mental impact  statement,  now  under  preparation,  will  treat  most 
U.S.-sponaored  programs  in  the  Antarctic.  The  convention  itself  is 
somewhat  controversial,  since  some  environmentalists  feel  that  it 
might  encourage  the  hunting  of  seal  populations  not  now  beings 
exploited.  The  convention  was  drafted  in  the  expectation  that  such 
-  exploitation  would  develop  sooner  or  later,  and  th^it  should  be 
regulated  scientificallyr  Moreover^  the  Antarctic  *lreaty  of  1959 
neither  prohibits  nor  regulates  the  talfeig  of  seals  ©r  other  fauna  on 
the  high  seas.^* 

Given  the  Governing  Council's  request  to  the  Executive  Director, 
"to  give  assistance  as  appropriate  in  the  preparation  of  other  inter- 
jiational  conventions  in  the  environment  field/*  conventions  will 
undoubtedly  be  added  to  this  list  to  help  protect  the  global  eriviron- 
ment.  ^ 

Energy — With  so  many  organizations  involved  in  jenergy  questions, 
the  United  .States  has  not  wished  to  see  UNEP  assign  ^ny  con- 
siderable part  of  its  limited  resources  to  energy  questions.  Neverthe- 
less, the  Governing  Council  ^t  the  Nairobi  meeting  directed  tfiat 
UNEP  should  concentrate  on  the  environmental  consequences  of 
energy  generation  and  use,  taking  into  account  the  results  of  the 
sixth  Special  Session  of  the  General  Asserhbly  on  the  problems  of 
raw  materials  and  development.  UNEP,  the  Council  directed,  shbuld 
work  in  cfose  cooperation  wi^h  the  appjiopriate  UN  bodies  and  the 
lAEA.*-^  '  ^ 

Environmental  Assessment:  Earthwatch^Earthwatch  is  one  of 

L  NEFs  major  functional  tasks.  It  is  designed  to  provide  a  global 
environmental  assessment  so  that  decisions  on  the  management  of  the 
enviroi|jncnt  are  sound  and  rational.  Earthwatch  will  help  define 
the  statu^  of  earth's  environment  and  monitor  changes  in  it  through 
twc^distinct' activities:  the  Global  Environmental  Monitoring  System 
((JEMS^  and  the  International  Referral  System  for  Sources  of  En- 
vironmental Information  (IRS)  U.S. jjlihiative  has  been  im^f)ortant 
in  the  establishment  of  both  these  activities. 

GEMS  will  be  a  global  system  composed  of  national  and  interna- 
tional facilities,  services,  and  activities,  coordinated— and  in  some 
cases  supported — by  UNEP.  It  will  build  upon  elements  already  ex- 
isting throughout  the  world,  including  the  Integrated  Global  Ocean 
Station  System;  the  Global  Investigation  of  Pollution  in  the  Marine 
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Environment;  the  WHO  Internationah  Reference  Centers;  the 
Int^-Tnational  Hycirolor^'iral  I)(^cacie  system  of  river  stations;  the  World 
Appraisal  of  Fishery  Resources:  the  World  Forest 'A[)[)raisal :  the 
World  Weather  Watrh;  and  the'  (ilohal  Atrnosph(^ri(  Research 
FrofiTFarn,         c  * 

At  an  intergovernmental  nieetinf^  on  rnonit»*rint,'  held  \u  Nairobi 
in  February  1974  to  advise  UNEP  on  Farthwaich,  it  was  decided  to 
expand  the  monitoring  system  to  in(  hide  not  only  the  pollutants  out- 
lined by  the  (Jovernin^  Council,  but  also  other  environmental  and 
biotic  factors  that  reflect  the  health  of  an  ecosystem,  such  as  the  e3c- 
panjiion  of  deserts.^'  UNEP  has  agreed  to  extend  limited  assistance^ 
to  certain  current  pre-prof^rarnminti^  monitoring  activities  of  various 
UN  af^ericies,  activities  expected  eventually,  to  become  parts  of  the 
future  monitoring  system.  This  assistance  has^included  support^  to 
WHO  and  WMO  projects  on  monitoring  air  polludon  in  developing 
countries,  and  to  WHO.  WMO,  FAO,  IAEA,  and  UNESCO  for 
developing  various  pollution  monitoring  systems, 
'  UNEP  will  continue  to  develoj)  the  International  Rc^f(TraI  System, 
which  will  serve  tp  gather  ^and  disseminate  environmental  infor- 
jnation  throughout  the  world.  Governments  and  intergovernmental 
organiziitions  will  be  able  to  obtain  information  on  matters  such 
as  the  state  of  the  environment;  monitoring  procedures;  the  evalua- 
tion of  environmental  factors;  and  cx)ntrol  and  managern(^nt  tech- 
nologies. Meetings  of  experts  have  been  held  in  London,  Geneva, 
Heidelberg,  and  Nairobi  to  work  on  the  design  of  ii  practical  IRS 
system.  Cooperative  arrangements  have  already  been  made  with  a 
farge  number  of  organizations  with  a  view  to  establishing  a  network 
of  sources  able  to  respond  directly  tcf  users'  questions. 

Environmental  Management — UNEP  hopes  "to  encourage  and 
support  an  integrated  approach  t^l^  planning  and  management  of 
development,  including  that  of  ilatural  resources,  so  as  to  take  ac- 
count of  environmental  consequences,  to  achieve  maximum  sochl 
economic  and  environmental  bepefils."  This  means  'that  the  plan- 
ning and  management  of  natural  resources  should  take  account  of  the 
full  range  of  environmental  considerations.  The  Governing  Council 
endorsed  efforts  along  these  lines,  and  suggested  the  establishment 
of  a  few  pilot  projects  in  developing  countries.  It  also  suggested  con- 
verting a  panel  of  experts  to  assist  in  the  formulation  of  criteria  for 
the  evaluation  of  development  projects.''^ 

Various  international  agencies  have  shown  concern  for  the  inte- 
grated planning  and  management  approach.  I'NESCO  has  used 
integrated  surveys  for  some  time,  especiallv  in  its  Arid  Zone  Research 
programs.  It  has  established  the  International  Training  Center  for 
Aerial  Sur\ey  and  Earth  R('sour(  es  at  Enscjie'de,  The  Netheriands,  to 
develop  the  integrated  concept  through  training  and  research, 
UNESCO  organized  a  regional  training  course  in  tropical  ecology 
in  Venezuela  last  year.  It  has  sponsored  and  supported  postgraduafll 
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courses,  mostly  for  students  from  developing  countries,  at  renters 
in  the  Netherlands,  France,  and  England.  Working  with  the  UN 
Institute  for  Training  and  Research  (UNITAR),  it  has  also  orga- 
nized a  .seminar  for  decisionmakers.  F.\0  and  WHO  have  related 
programs.  With  thp  International  Bank  for  Reconstruction  and  Devel- 
opment, WHO  assists  governments  in  co'nducting  assessments  of  water 
and  sewerage  projects. 

The  Scientific  Committee  on  thfe  Pjroblems.  of  the  Environment 
(SCOPE)  of  the  ICSU  has  a  working  group  on  man-modified  eco- 
systems,'and  plans,  to  assist  developing  countries  to  identify  major 
environmental  problems  *=at  national  or  regional  levels.  UNEP 
assisted  SCOPE  with  a  workshop  held  in  Canada  in  February  1974 
on  methods  of  assessing  the  environmental  impacts  of  development. 
The  two  also  sponsored  a  symposium  on  environmental  sciences  in 
the  developing  countries  in  Nairobi  early  in  19i74.  lUCN,  coop- 
erating with  the  World  Wildlife  Fund,  has  begun  a  project  which, 
it  is  hoped,  will  demonstrate  how  economically  viable,  balanced 
ecosystems-  can  be  created^  in  arid  lands. 

UNEP* is  extehding  technical  assistance  to  ECLA  for  a  survey 
of  Latin  American  environmental  f>roblems  jind  the  capabilities — 
in  terms  of  legislative  authority,  institutional  niachinefy,  and  research 
ability — for  add-ressing  them.  The  survey  will*  be  used  both  in 
defining  how  UNEP  ran  cooperate  in^LatiniyVn^erica  on  the  diag- 
nosis of  environmental  problems  as  related  tor  economic  develop- 
ment, and  as  a  cjise  study  for  determining  how  UNEP  might  extrnd 
the  same  rooperatioh  in, other  areas  o(  the  world. 

Supporting  Measures — This  section  deals  with  various  activities^ 
which  functionally  support  all  other  elements  of  the  UNEF|'  pro- 
gram.^" At  its  second  mating,  the  Governing  Council  emphasized 
the  importance* of  these  activities. 

Information — The  IRS  network  was  described  earlier.  Of  primarv* 
importance,  particularly  in  the  developing  countries,  is  the  improve- 
ment of  information-gathering  syst^ems  within 'countries  to  assure  . 
a  reliable  exchange  of  information  about  local,  national,  and  re- 
gional conditions.  It  also  involves  public  information  to  **rreate 
awareness"  and  "increase  consciousness  and  appreciation  of  envi- 
ronmental matters."  UNEP  has  planned  a  variety  of  actions  to 
work  towards  greater  environmental  awareness.  It  has  already  par- 
tially supported  lUCN  m  a  project  to  improve  existing  mechanisms 
for  informing  the  public  about  environmental  problems  and  increas- 
ing its  awareness  of  them.'  UNEP  is  studying  the  estaJblishment  of 
an  Environment  Program  Information  Center  which  would  pro- 
vide mateiial  to  the  information  services  of  governments,  to  national 
committees  concerned  with  the  environment,  to  educational  systems 
at  all  levels,  to  channels  of  mass  communications,  and  to  nongov- 
ernmental organizations. 

To  focus  world  attention  on  the  environment  and  celebrate  the 
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Maurice  Strung, 
EKGCutivc  Director  of  UNEP, 
at  Env(irt)nmcnt  Day 
cerempnica  at  thr  World's 
Fair  on  the  Eirvironment 
in  Spokane. 


anniversary  of  the  Stock holifi  Conference,  the  UN  proclaimed 
June  5  as  Wgrld.  Environment  Day.  Complementing  this,  President 
Nixon  issued. a  proclamation  ^calling  on  Americans  to  observe  the 
day,  t'NEP  Executive  Director  Maurice  Strong  opened  World  En- 
vironment Day  on  June  5,  1974,  at  the  World's  Fair  on  the  Ejiviron- 
ment  (EXPO  74)  in  Spokane.  There  he- briefly  reviewed  UNEP 
activities,  warned  of  the  dangers  of  the  energy-  crisis,  and  expressed 
"hope  in  the  growing  rnmiber  of  positive  examjilcs  of  how  the  crea- 
tive uses  of  technology! combined  with  political  will  can  indeed  pro- 
duce a  better  environment."  ^' 


Education  and  Training — UNEP  is  attempting  to  develop  an  inter- 
national program  of  environmental  education  that  will  strike  a  bal- 
ance between  the  education  of  ordinary  citizens  and*  the  special 
ttaining  of  those  members  of  the  general  public  who  afTcct  the  ^ 
environment  througli  their  professional  activities.  The  Governing 
}  Council,  at  its  second  meeting,  resolved  that  emphasis  should  be 
given  to  the  preparation  Af  textbooks,  curricula,  and  teaching  aids. 

UNEP  is  now  reviewing  existing  resources  and  capabjilities  as  a 
prerequisite  to  formulating  its  program  in  education  in  enviro'hmen- 
tal  management  and  administration.  It  is  cooperp.ting  in  particular  ' 
with  l^NESCO,  which  is  knowlCclgeable  about  environmental  educa- 
tion in  many  countries  and  possesses  a  j^rowing  collection  of  material 
on  environmental  education.  UNEP  is  also  working  with  the  Center 
for  International  Stujdies  of  the  University  of  Belgrade  on  a  workshop 
on  environmental  education  and  training  programs  to  be  held  this 
year. 

UNEP  ^vin  also  support  an  International  Congress  on  Enviroft- 
'nif  ntal  Education,  organized  by  the  lUCN  and  UNESCO,  to  be  held 
late  in  1974  or  in  1975.  The  Congress  will  analyze  trends  and  prob- 
lems in  environmental  education  and  pVepare  a  long-leiiTi,  coopera- 
tive international  program  in  environmental  education  and  train- 
ing. A  series  of  regional  meetings  for  experts  and  spe5P^ialists  will  com- 
plement the  Congress.  The  UNEP  Executive  Director  will  also  seek 
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to  arrange  support  for  training  national  cadres  in  key  areas  of  en- 
vironmental management  through  the  strengthening  of  appropriate 
national*and  regional  institutions. 

Technical  Assistance— noted  earlier,  the  role  of  UNEP  is  largely 
one  of  coordination  rathe;?  than  of  direct  involvement  in  technical 
assistance  operations  on  .the  international  scene.  UNEP  will  act  'aB  a. 
clearing  house,  helping  those  in  need  of  assistance  gain  access  to,  and 
obtain  assistance  frora,'various  other  .^ourcesr  It  will  also  helpjto  or- 
ganize national  and  international,  efforts,  with  supplementury  finan- 
cial support  or  assistance  as  appropriate. 

At  its  second  meeting,  the  Governing  Council  further  agreed^at 
technical  assistance  should  be  directed  toward  strengthening''  na- 
tional and  regional  capabilities  in  environraentahprotection,  toward 
education  and  training  and  tov/ard  the  development  of  appropriate, 
environmental  policies.  It  was  also  agreed  that  specific  criteria  for  the 
provision  of  technical  assistance  should  be  devc^loped,  and  UNEP  is 
n6w  working  to  develop  a  more  precise  policy.  N;, 


'^Bilateral  Cooperation 

Thus  far  irf  the  chapter,  the  United  Nations  Environment  Program 
hwr  been  used  as  a  framework  for  describing  global  and  regfonal  de- 
velopments, and  as  a  means  of  directing  attention  toward  environ- 
mental problems  more  than  toward  institutions.  But  this  form  of 
presentation  is  not  intended  to  indicate  a  change  in  U.S.  environ- 
mental priorities  or  any  lessening  of  U.S  interest  in  bilateral  coopera- 
tive arrangenieiits.  During  the  past  year,  ^temational  cooperation  on 
a  bilateral  basis  expanded  in  a  number  of  areas.  New  projects  were 
fundertaken  with  countries  already  active  in  cooperation  with  the 
United  States,  and  projects  were  begun  with  countries  whicfe  had 
not  previously  had  specific  erjvironmental  ties  with  us. 

While  only  ♦'le  highlights  ran  be  mentioned  here,  special  notice 
should  be  taken  of  environmental  relations  with  Canada  and  Mexico. 
Because  of  ronmion  frontiers  and  shared  water  resources,  matters  that 
are  now  considered  environmental  are  part  of ^ the  more  traditional 
political  relationships  the  United^  States  has  enjoyed  with  its 
neighbors. 


Mexico  ^  - 

During  the  last  year  an  environmental  jiroblem  of  great  importance 
to  Mexico  and  the  United  States  moved  toward  resolution  as  the  re- 
sult of  an  agreement  on  August  30,  1973  on  a  "Permanent  and  Defini- 
tive Solution  to  the  International  Problems  o^  the  Salinity  of  the 
Colorado  River."  ^3  ' 

The  agreement,  which  requires  the  approval  of  both  governments, 
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provides  for^  con  trolling  the  quality  of  Colorado  River  water  used 
to  irrigate  land  in  the  Mexicali  Valley  in  Mexico.  Under  a  1944 
treaty,  the  United  States  guaranteed  Mexico  1.5  million  acrd-feet  of 
water  from  the  Colorado  })er  year,  but  no  mention  of  water  quality 
was  made.  As  various  irrigation  projects  were  developed  on  the 
U.S.  side  of  the  border,  the  return  flow  made  ^Colorado  River  water 
more  and  more  salty,  so  that  crop  production  in  Mexico  was  hin- 
dered, Under  the  riew  agreement,  the  United  Spates  will  build  a 
Itirge  desalting  plant  to  control  the  quality  of  water  delivered  to 
Mexico.  A  lined  channel  will  discharge  the  waste  brine  into  the 
Santa  Clara  Slough  in  Mexico.  This  project  has  Keen  authorized  by 
the  Congress  and  signed  into  law  by  the  President.^*  Until  it  is  com- 
pleted, the  saline  irrigation  return  flow  will  be  diverted  and  replaced 
by  additional  quantities  (if  fre&h  water  released  fro^n  upstream 
dams.  ^ 

Additional  discussion  of  environmental  problems  along  thp  bbrder 
took  place  December  6  7,  1973^  in  Mexico  City.  Specific  problems 
discussed  included  the  effect  on  touri.sm  in  Mexico  of  U.S.  limitations 
on  (juantity  and  quality  of  gasolin^  and  the  consequences  of  increased 
touri.sm  to  the  ecology  of  Bafa  California.  Water  quality  in  the  Rio 
.Grande  and^^air  pollution  resulting  from  smelting  were  also  con- 
sidered." The  U.S.  Department  of  the  Interior  stands  ready  to  re- 
spond if  Mexico  recjuests  cooperation  in  protecting'Baja  California. 
The  International  Boundary-  and  "Water  Commission,  made  up  of 
U.S.  and  Mexican  representatives,  .serves  as  a  useful  forum  for  con- 
tinuing, informal  contacts  on  water  pollution  problems. 

Canada 

The  United  States  and  Canada  are  seeking  mutually  beneficial 
solutions  to  a  number  of  environmental  problems,  ranging  the  length 
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of  the  border  frornTlif^et  Sound  to  the  waters  off  Maine  and  New 
.Brunswick. 

In  coastal  areas,  af>  i'Lthe  Arctic  regions,  the  jnajor  concern  is  po- 
tential damage  from  oh  S[)ills.  To  cope  with  this  threat, -whii  h  will 
becorne  pt)tentially  rnticTT  more  severe  once  oil  from  the  trans-Alaska 
pipeline  is  transported  along  the  Pacific  Coast  by  tanker,  the  I'nited 
States  and  Canada  in  June  1974  loncluded  a  joint  oil  spill  contin- 
gency plan  coverijig  the  Atlantic  and  Pacific  coasts  as  well'  as  the 
Great  Lakes/'^ 

In  the  inland  regions,  the  probleins  relate  more  to  the  develop- 
ment of  water  resources.  For  pxample,  the  proposed  raising  of  the 
height  of  Ross  Dam  on  the  Skagit  River  in  Washington  has  caused 
concern  on  the  Canadian  sida  over  the  eventual  flooding  of  several 
square  miles  of  the  valley  floj^.  The  U.S.  operator  of  the  dam,  the 
Seattle  Light  and  Power  Cdnipany,  has  expressed  willingnofes  to  dis- 
cuss with  Canada  ways  of  producing  the  power  it  needs  which 
would  be  less  harmful  to  the  environment. 

Positions  are  reversed  along  the  Pembina  River  in  North^ Dakota. 
Here  citizens  are  concerned  that  levees  built  by  private  landowners 
in  Manitoba  have  so  confined  the  natural  flood  plain  of  the  river 
as  to  intensify  the  danger  of  flood  damage  upstream  on- the  U.S. 
side. 

The  major  shared  environmental  problem  remains  the  pollution 
of  the  Great  Lakes.  Both  sides  are  making  significant  efforts  to  clean 
up  the  lakes  in  accordance  with  the  Great  Lakes  Water  Quality 
•  Agreement  of  1972.  In  its  1973  annual  report  to  the  International 
Joint  Commission,,  the  Great  l,akes  Water  Quality  Board,  while 
-noting  that  "trends  in  water^juality,  except  for  a  few  specific  areas,/ 
cannot  be  established  with  any  degree  of  statistical  certainty,"  con- 
cluded that  "substantial  progress"  has  been  made  toward  attainment 
of  the  agreement's  objecti/tes  and  that  U.S.  and  Canadian  sewage 
treatment  programs  are  afdequate  to.  achieve  those  objectives,^^  ' 

Since  1972,  a  total  of  $4.4  billion  in  waste  treatfKent  grant  au- 
thority has  been  i)rovided  to  ehe  eight  Great  Lakes  states.  EPA 
expects  that  construction  will  be  initiated  on  sewage  treatment^ 
^  projects  for  all  major  rrmnicipal  discharges  by  Decerriber  1,975.  EPA 
planned  to  spend  $6  miUjoiHiuring  fiscal  year  1975  for  research 
and  related  activities  oa  th^  Great  Lakes.  An  additional  $3.5  million, 
however,  was  made  available  in  May  1974.°°  These  funds  are  in- 
tended to  support  joint  U.S.-Canadian  wat^  quality  investigations 
under  the  Cireat  Lakes  Water  Quality  .Agreement.  One  goal  of  the 
studies  f is  to  evaluate  the  present  quality  of  Lake  Superior  and  Lake 
Huron  and  make  recommendations  regarding  the  prevention  and 
l^-ontrol  of  pollution  of  those  lakes.  .\  second  goal  is  to  determine  to 
what  extent  pollution  in  the  Great  Lakes  system  is  caused^>y^runoff 
from  agriculture,  forestry,  and  other  land  use  activities.^ 

Another  environmental  problem  between  the  United  States  and 
Canada  is  the  Bureau  of  f^eclamation's  CJarrison  Diversion  Unit  in 
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North  Dakota.  Under  this  project,  the  Bureau  proposes  to  divert 
large  quantities  of  water  from  the  Missouri  River  to  \rrigate,  in 
the  initial  staf^e.  230,000  acres  of  land  in  north  central  and  eastern 
North  Dakota/  Much  of  the  land  proposed  for  irrigation  under  the 
present  project  design  lies  in  the  w^tei^heds  of  the  Souris  and 
Rivers,  which  flow  into  Canada."  .  ^    *  ' 

U.S.  euyironinentalists  have  registered  strong  opposition  to  the 

<f  "Jjrojert's  iK)tential  effects  on  fi^hignd  wildlife  and  prairie  wetlands 
ecology.  Iii  Canada,  the  PJosp^^p3^^t  return  flows  from  Irrigation 
in  the  United  States  will  grea|!^^rease  the  salinity  of  the^e  rivera 
has  aroused  considerable  conc^eraCl^n  October  1973,  the  Canadian 
Government  reqiiested  a  moratcttniim  on  further  construction  of 
the  Garrison  Div^ion  Ujiit  until  the  two  governments  could  reach 
an  understanding  ^at  the  Canadian  rights  and  interests  have  been 
fully  protected  in  accordance  with  th^  provisions  of  the  Boundary 
Waters  Treaty/'  CEQ,  after  reviewing  the  draft  environmental  im- 
4)act  statement  on  the  project,  had  also  recommended  that  cons^jruc- 
tion  be  suspended  until  all  environmental  impacts  were  identified 
and  the  problems  resolved.  ,  ^ 

After  extensive  interagency  consultations,  the  United  States  in- 
formed Canada  by  diplomatic  note  on  February  5, .1974,  that:  "In 
any  development  of  features  of  the  Garrison  Diversion  Unit  that  will 
affect  Canada,  specifically  the  Red  River  Basin  and  the  Souris  Loop, 
the  United  States  will  comply  with  its  bbli^tion  to  Canada  not  to 
pollute  water  crossing  the  boundary  *to  the  injury  of  health  or  prop- 
erty' within  Qanada.  No  construction  potentially  affecting  waters 
flowing  into  Canada  will  be  undertaken  unless  it  is  clear  that  this 

j4  obligation  will  be  met."  tJnder  this  commitment,  the  Interior  De- 
partment "intends  not  to  proceed  beyond  completion  of  construction 
of  the  McClusky  Canal  and  Lonetrep  Reservoir  until  issues  with 
Canada  have  been  suitably  resolved.  '  ^ 


USSR  \       '  ^ 

Following  the  sigmture  of  the  Agreement  on  Cooperation  in  the 
Field  of  Environmental  Protection  by  President  Nixon  and  Soviet 
Chairman  Podgomy  in  May  1972,  the  US-USSR  Joint  Committee 
m,et  for  the  fi i-st  time  the  following  September.  The  first  yea|,  of 
cooperation  was  characterii^ed  by  exchanges  of  information,  data,  and 
experiences  ^  e^ch  side  became  familiar  with  the  programs  of  the 
other.  On  the  basis  of  these  exchanges  project  plans  vj^e  made,  and 
the  second  year  was  characterized  by  the  implementation  of  joint 
working  plans  and  exchanges  of  personnel  for  short  periods.  This  will 
.lead  to  long-tenn  exchanges  and  integrated  joint  JJrQje^ts.  Participa- 
tion of  the  private  sector 'and  the  actidemic  community  has.  been 
stressed  as  a  vital  part  of  the  program,  and  nongovernment  repre- 
sentatives are  members  of  most  of  the  joint  working  groups.*'® 
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Soviet  srientists  exchanging  viewss^ 
with  their  Americ  an 
counterparts -at  the  Wotid^J  Hole 
Oceanojijraphic  Institute 
at  a  mertinR  held  under  the 
auspiccfi  of  the  US  l^SSR 
Agreement  fin  Ciooperation 
in  the ^V^\d  of  Environmental 
Prolec  tJon . 


Spain 

Under  (!ha[)ter  IV  of  the  Ai^rcenicnt  for  Friendship  and  Coopera- 
tion, environmental  {)rojerts  {)f  mutual  benefit  to  the  United  States 
and  Spain  are  under  way.  One  involves  assessinf^  the  environmental 
^fleets  of  the  oldest  continu°ally  forked  mercury  mines  in  the  world, 
at  Ahnaden,  Spain.  Other  projects  are  concerned'  with  air  monitor- 
ing, trainint^  of  public  health  ofTicials,  and. solid  waste  dispgsal.^"* 


Japan 

Environmental  cooperation  between  the  United  States  and  Japan 
has  continued  on  a  modest  level  since  U.S.-Jaj)anese  ministerial  level 
eonferen'^oh  environme;ital  policy  were  heltj  in  1970  and  1971.  The 
first  U.S.-Jaj)anese  conference  on  solid  waste  management  took  place 
in  Tokyo  in  January  1973,  and  a  meetinc;  on  photochemical  smog  was 
held,  attain  in  Tokyo,  in  June  197!^  Exchajiges  of  information  have 
followed  these  and  earlier  conferences  of  exj)erts.  Work  in  marine 
resources,  forestry,  and  national  parks  has  continued  under  a  joint 
coop^\rati\    pros^ram  with  Jaj)an  in  natural  resources. 

JCiEQ  Clhairrnan  Russell  \V.  Peterson  was  in  Tol^yo  May  20-24, 
197K  for  the  Third  Ministerial  Level  Conference  on  Environmental 
Policy.  At  the  me(^^in^  both  sides  agreed  that  the  consumption  of 
energy  is  one  of  the  major  ( auses  of  environmental  pollution.  They 
underlined  the  nped  for  energy  conservation  and  development  of 
clean  eneriry  sources.  I'ive  new  (•oo])erative  projects  were  established:- 
environmental  impact  assessment;  management  of  bottom  sediments 
containing  toxic  pollutants;  air  pollution-related  rnetebrology ;  health 
effects  of  pollutants;  and  identiffcation  and  control  of  toxic  sub- 
r  ''tances."^         '  * 
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*  Japan's  actiohr*  to  cope  ^ith  environmental  problems,  paralleling 
and  sometimes  ejcceedin^:^  those  of  the  United  States,  are  worth  cloije 
attention.  In  particular,  Japan  in  1973  ado^)ted  a  chemical  substancea 
control  act,  while  the  United  States  has  yet  to  enact  similar  lef^isla- 
tion."^  In  1973  automobile  emission  standards  similar  to  U.S.  stand- 
ards will  jbe  in  force  in  Ja})an.°-^  ;  ^ 

Federal  Republic  of  Germany 

Th4  Federal  Republic  of  Germany  and  the  United  States  have 
a  relatively  long  history  of  cooperation  on  mutiial  pollution  prob- 
lems, ^fuch  of  this  work  took  place  ujider  the  Cooperative  Pro^rram 
on  Natural  Rer^ources.  Since  tjiis  created  some  organizational  diffi- 
culties on  the  German  side,  the  German  Government  suggested  that 
environmental  protection  be  the  subject  of  a  separate  agreement. 
The  agreement,  signed- in  Bonn  on  May  9,  1974,  ,  cs  into  effect 
following  ratification  by  the  C German  states.  It  provides  a  fohnal 
framework  for  existing  and  future  cooperative  projects  in  the  en- 
vironmental field.  Programs  in  mining,  magnetohydrodynamics,  and 
coal  research  continue  under  the  Cooperative  Program  on  Natural 
Resources.  •  ^ 


Special  Foreign  Currency  Programs 

\ 

'Using  excejis  foreign  currency  obtained  through  past  sales  of  agri- 
cultural commodities,  EPA  has  been  able  to  develop  environmental 
study  programs  in  Poland,  India,  Pakistath,  Yugoslavia,  Tunisia,  and 
Egypt.  The  most  significant  in  scope  is  that  with  Poland.  Studies  of 
water  pollution  problems  were  agreed  upon  in  1973,  and  new  studies 
of  en^^rg)'  related  activities  in  Upper  Silesia,  a  heavily  industrialized 
region,  have  been  negotiated.  The  agreement  With  Egypt  includes 
an  interdisciplinary  study  of  ecological  transformations  in  Lake  Nas- 
ser, which  is  forming  behind  the  Aswan  High  Dam.°° 


European  Communities 

"""^^ 

The  European  Communities  (EC),  comprising  the  countries  of 
thfc  European  Common  Market,  has  shown  increased  interest^in  en- 
vironmental matter/ and  cooperation.  A  meetiftg  of  the  EC  Council 
of  Environmental  Ministers^jJi  July  1973  approved  an  ambitious 
program  that  included  cooperation  with  nonmember  countries  and 
with  other  international  organizations.  At  Department  of  State  in- 
itiative, A  meeting  of  US  and  EC  environmental  officials  was  held 
in  Brussels,  seat  of  the  EC,  in  November  1973,  to  discuss  possible 
US-EC  environmental  cooperation.  Both  sides  agreed  to  informal 


contacts  before  imiltilateral  efiviron mental  meetings,  endorsed  the 
importance  of  the  OEC-I)  study  on  pollution  (osts^  and  afi^reed  on 
another  nieetinpf  in  WasFiinj^ton  to  excFiansct*  v  iews  on  six  specific 
pollutants  as  well  as  otFier  matters. 

At  this  meeting,  held  in  Febmar\'  1*)74,  arrant^ernents  were  ni^le 
to  continue  the  series  of  rneetinf^s  in  Sei)ternber  H)74,  in  Italy,  with 
the  followinG[  itcyns  in(  hided  in  tFie  agenda:  f)esticid^s,  water  pollu- 
.tants,  sulfur  dioxide,  carbon  dioxi<le,  lead  measurement  teclinicjues 
'  and  criteria,  noise,  and  carcinot^enicity,  especially  of  asbestos.  An 
exchanji^e  of  letters  between  the  United  States  and  the  KC  Commis- 
^J3j3?has  set  forth  the  f)arameters^of  their  environmental  cooper5tion.^^ 

Multilateral  Cooperation 

Economic  Commission  for  Europe 

The  Economic  Commission  for  Europe  (ECE )  is  a  unicjue  body  in 
that  it  crosses  the  divide  between  Eastern  and  Western  Europe.  The 
^Mt^ted  States  has  been  a  member  of  the  ECE  from  its  inception 
because  of  th(»  important  U.S.  economic  role  in  Europe,  particularly 
L  after  World  War  II.  EC-E  interest  in  the  environment  bepran  to  crystal- 
lize in  1971,  when  it  sponsored  a^  niajor  meetinp^  that  led  to  the  for- 
jnation^of  the  EC-E  Senior  Advi^sjjiss  on  the  Environment.  This  group 
met  for  the  second  time  in  (ieneva  in  February  1974. 

FXJE'  environmental  a(  tiviti^  were  briefly  described  in  the  last* 
Annual  Report.'^'°  Durinpf  1974,  the  first  year  of  a  formally  orp^anized 
environmental  prop^ram,  the  ECE  sponsored  a  seminar  on  environ- 
mental statistics  and  held  preparatory  meetinjTS  for  seminars  on  solid 
waste  and  ecological  considerations  in  economic  development. 

The  Second  session  of  the  ECE  Senior^  Ad  visors  on  the  Environ-* 
ment  reviewed  ^he  worl;  of  tFiese  meetings  as  well  as  the  wide-ranj^ng 
studies  on  the  work  proj[^ram.  Energy  was,  naturally,  a  major  focus. 
A  revieiv  of  the  report  of  the  working  program  on  air  pollution 
brought  (general  agreement  to  emphasize  fuel  desulfurization.  Noise 
pollution  was  separated  from  air  pollution  and  made  a  new  item  on 
the  worl:  program.  The  UNEP  Executive  Director  appearefl  before 
the  gftup  to  describe  UNEP  activities  and  UNEP-PXE  cooperation, 
already  ofT  to  a  good  start. '^'^ 

Four  ECE  members— Sweden,  Norivay,  Denmark,  and  Finland — 
signed  a  precedent-setting  convention  in  1974.*.Under  it  a  citizen  of 
one  country  who  may  be  afTected  by  environmentally  harmful  ac- 
tivity in  another  country  has  the  right  to  take  legal  action  in  that 
country-  to  stop  or  modify  that  activity  and  collect  damages.  This 
is  the  first  time  such  a  principle  has  been  established  in  International 
law/« 
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Organization  for  Economic  Cooperation  and  Development 

The^  Environnierit  C'onirriittce  of  the  Orf^anization  for  Economic 
Clooppration  and  Development  has  serv  ed  as  the  principal  framework 
within  which. .the  more  industrialized  countries  outside  of  Eastern 
Europe  have  been  able  to  ( oncert  thetr  efforts  iri  the  environnfiental 
area,  strive  to  move  toward  the  developm^t  of  common,  policies, 
and  Keek  to  assure  that  dispanHe  environmental  f)olicies  do  not- in- 
troduce non-tarifT  trade,  barriers  or  distortiooj*  in  trade.  Activities 
of  the  Committee  should  k)om  even  more  important  as  further  evahw 
ations  are  made  of  key  pollution* problems,  and  as  efTorts  are  made 
to  standardize  measurements  and  to  harmonize  environmental  and 
M^nerfry  policies.  Membership  consists  of  Australia,  New*  Zealand, 
Japan,  almost  all  the  countries  of  Western  Europe,  Canada,  and  the 
UrUted  States.  ^  '  •    ^  . 

Many  industries  and  many  governments  have  been  understandably 
concerned  over  possible  trade  disturbances  due  to  different  environ- 
mental j)olicies,  such  as  those  noted  under  "Trade"  above.  The  Com- 
mittee has  developed  ah  "early  wamincf  system"  to  sic^nal  to  other 
members  actions  taken  in  the  environment  that  mi^ht  significantly 
affect  international  trade.  However,  no  clear  cases  qf  trade  distor- 
tions attributable  to  differing  environmental  constraints  or  practices 
have  been  brouf^ht  before  tlie  Committee.  At  its  March  4,  1974 
meeting,  the  Environment  Committee  took  note  of  the  fact  that  in 
two  years  of  operation,  no  country  had  asked  for  consultations  under 
the  procedures  set  up  for  this  purpose.  The  notification  procedures 
do  sene,  however,  as  a^  useful  means  of  signalinfi;  to  environmental 
authorities  in  member  states  that  a  particular  environmental  prob- 
lem is  of  sufficient  importance  to  have  caused  another  government 
to  a(*t  on  it. 

Tlie  four  sector  f^roups  established  by  the  Committee* (air,  water, 
chemicals,  urban)  and  tlie  Subcommittee  of  Economic  Experts  con- 
tinued w^k  on  various  useful  projects? 

The  Air^  Sector  Crfnip  lias  worked  on  emission  instrumentation 
techniques  for  particulates  from  selected  sources,  oxidants,  pollution 
from  the  pulp  and  paper  industry,  jjj^elines  for  actions  to  control 
emissions  of  sulfur  dioxide,  and  tliejenvironmental  impact  of  energy 
generation.  / 

The  Water  Sector  Group  has  studied  eutrophication,  pollutant 
control  tecliniques,  biodcgradability  of  non-ionic  synthetic  deter- 
gents, phenols  in  water,  thermal  discharges  to  water,  and  impacts  of 
energy  production  and  use  on  water  environmenjt.  J 

The  OECD  C^oum  il  adopted  recommendations  proposed  by  the 
Chemical  Sector  CJroiip  on  "Measures  to  Reduce  All  Man-Made 
Emission  of  Mercury  into  the  Environment."  Basic  work^on  a  similar 
effort  for  cadmium  was  completed.  Work  was  started  on  a  means  of 
screening  chemicals  for  environmental  effect— a  project  also  of  in- 
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terest  to  UNKP.  Infoniiation  ( ontinued  to  be  exchanged  on  the  im- 
.plementation  of  the  Coiuu  il  Deysion  on  Polyt  hloriuated  Biphenyls. 

The  I- ^han  Sector  Oroup  rorftiriued  work  on  the  env  ironmental 
impacts  oT  airport  develi^pment,  on  ptjlicy  instruments  for  influencing 
urhan'fj^rowth,  and  on  noise. 

The  Subcommittee  of  Kconomic  Experts  further  developed  its 
economic  analyses  of  transfrontier  pollution  problems. ,  An  ad  hoc 
group  on  transfrontier  pollution  was  (  reated  to  carry  the  work  on  this 
subject  beyond  the  ecfmpmic  iTsjjtTts  and  to  develoj)  appropriate 
guiding  principles  in  this  area.' ^ 

A  ministerial  level  meeting  of  the  Environment  Committee  is 
scheduled  for  November  1974.  At  that  time  it  is  anticipated -tliat  the 
achievements  of  the  C'ommittee  will  be  subjected  to  compreherisive 
reviinv  and  that,  hoj)efuIly,  agreements  will  be  reached  on^some  broad 
common  objectives  for  the  next  decade  as  well  as  additional  specific 
joint  enterprises.  ^  / 

Committee  on  the  Challenges  of  Modern  Society 

The  North  Atlantic  Treaty  Organization's  Committee  .on  the 
Challenges  of  Modern  Society  (CCMS),  established  in  1969  at 
President  Nixon's  recommendation,  has  continued  to  expand  on  a 
number  of  multilalel^  pilot -projects.- Three  new  projects  proposed 
by  the  United  States  involve  the  development  ol  solar  and  geotherrnal 
energy,  and  energy  conservation.  ^ 

In  the  field  of  air  quality,  the  United  ^lates,  as  the  lead  country, 
has  presented  a  final  report  containing  ')  ac  tion  recommendations 
with  resj)ect  to  air  (juality  assessment,  cou-  ')1  technology,  modeling, 
and  low-pollution  power  systems  development.  Assessment  studies 
have  been  or  are  being  carried  out  in  Ankara,  Frankfurt,  Oslo,  Milan, 
Turin,  St.  Louis,  Mo.,  and  Rotterdam  and  Limburg  Province, 
The  Netherlands.  The  low-pollution  power  systems  development  work 
is  now  being  modified  to  include  energy  conservation  as  an  additional 
parameter. 

In  the  field  of  water  cjuality,  a  Canadian-led  project  is  concluding 
with  recommendations  on  effective  water  (juality  planning  methods, 
exaniination  of  simulation  models,  as  decision-making  tools,  examina- 
tion of  the  effectiveness  of  economic  instruments  such  as  subsidies  in 
preventing  or  minimizing  inland  water  pollution,  and  analysis  of  the 
-  process  whereby  water  cjuality  standards  and  criteria  are  set  iii  an 
interjurisdictional  setting.  A  British-led  project  on  advanced  waste- 
water treatment  has  involved  construction  of  demonstration  plants 
using  an  advanc  ed  physical/chemiCal  treatment  process  m  the'United 
Kingdom  and  a  pure  oxygen  process  in  (iermany. 

foreseeing  an  increased  need  to  develop  new  and  cleaner  sources 
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of  enorti^y  as  well  as  icduco  cnorfry  < onsumption,  the  United  States 
pr()|)Ohed  initiation  of  new  projoc  ts  on  solar  heatinj,'  and  roolint,' 
systems  for  buildini^s,  development  of  j^'eothennal  resources,  and 
enerLjy  < ojiscrvati^i.  The  projet  ts  on  sohir  and  tjjeothernial  energy, 
\vhi(  h  v\ill  involve  a  numher  of  non-NATO  < ountrie.s,  wore  a|)prove(| 
in  October  The  Knergy  Uonserv »\tion  Project,  ap|)roved  in 

May  n^74,  is  (lesit-;ne(i  to  provide  information  and  (hita  from  Europe 
Ivvith  respect  to  enen^y  conservation  in  buildint^s,  industry,  and 
transf)ortatic)n 

Conclusion 

International  ac  tion  in  the  env  irorunerual  field  continues  to  CK- 
pand/The  past  year  has  sc»en  further  development  of  international 
institutiorW  that  focus  on  international  environmental  problems. 

This  vear's  report  has  c one  entratecl  on^he  United  Nations  Envi- 
roruncnt  Vh^mxmw  The  rai)icl  dev  elopment  of  this  ^ew  organization 
is  heartenint!.  Its  L^rovvth  has  encourafred  naticTns^  in  aU  stages  of 
development  to  understarul  the  need  for  envirormiental  concern. 
X^NEP  is  institutionalizing  environmental  concern  on  a  global  scale 
just  as  NIL  PA  has  dc)ne  on  a  national  scale  in  the  United  States, 

This  coming  vear  will  constitute  a  major  test  of  whether  inde- 
I)endent  nation-states  c  an  cooperate  efTec  tively  in  addressing  critical 
environmental  issues  that  can  only  he  solved  collectively.  Mow  wiU 
the  inhabitants  of  this  planet  face  the  [)roblems  of  rai)id  population^ 
growth.^  l^he  World  [Population  (Conference  may  helj)  us  begin  to- 
ansvver  this  cjuestion.  Hov\  will  the  nations  of  the  world  |)rovide 
food  for  billions!*  T}ie«*VVorlcl^Foc)d  (lonferenVe  may  guide  us.  Will  we 
be  able  to  dc»vi>M»  new  princ  i[)les  of  international  law  to  ])rotect  the 
oceans  from  envirorunental  deterioration?  The  Law  of  the  Sea  Con- 
ference will  deal  with  some  as[)ects  c)f  this  [)roblem. 

In  sununary,  mc^mentum  generated  by  the  Stockholm  Conference 
is  both  evident  and  growing.  We  are  far  from  resolving  our  prcA- 
lems,  })ut  we  have  made  ;i|jri  auspic  ious  l)eginning. 

The  I'liited  ^tates  Ms  played  an  important^  role  in  furthering 
environmental  [H«aUi*^)n  inter-nationally,  not  (»nly  in  encouraging 
the  dc\v  elc>pment  of  L'NEP,  but  also  in  other  international  organiza- 
tions such  as  the*  OECI)  and  NATO.  Its  bilateral  ac  tivities  add 
anotlier  im[)ortant  dimension. 

Time  sc*ems  to  have*  s|)eeded  u|)  in  tJie  twentieth  century.  Exponen- 
tial growth  c  urves  in  almost  all  fields  start  low  and  suddenly,  towards 
the  beginning  of  tJiis  century,  jum[)  to  incredible  heights.  Interna- 
tional environmental  |)roblems  fit  into  this  pattern.  Fortiinately,  the 
curves  c  harting  international  env  ironmental  concern  and  action  are* 
also  rising  sfteeply  ry)w.  and  that  can  only  be  encouraging. 
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ACMRR  *  \  FAO  Advisory  Committee  onMarine  Resources  Research 

'AID  A^joncy  for  International  Develc^ment 

CCM$    ^  NATO  Committee  on  the  Chall«iRcs  of  Modern  Society 

COFI  ^       Inter^jovernmental  Committee  on  Fisheries 

EC  European  Communities,  also  referred  to  as:  The  Common 
Mi^ket 

EGA  Econl^ir  Commisiyon  for  Africa  ^ 

ECAFE  Economic  Commission  for  Asia  and  the  Far  East 

ECB  '      Enviconme^nt  Coordination  Board 

ECE  J  Economic  Commission  for  Europe 

ECLA  Economic  Commissidn  for  Latin  American 

ECOSOC  UN  Economic  and  Social  Council 

ECWA  Economic  Commission  for  West  Asiij  t 

ERTS  Earth  Resour^s  Technology  Satellite  ^. 

FAO  Food  and  Agriculture 'Organization 

.  GATT  General  As^reemew-t  on  TarifTs  and  Trade 

GEMS  .  Global  Environmental  Monitoring  System 

GE§AMP  Thejoint  Group  of  Experts  on  Scientific  Aspect^  of  Ma- 

,f       rine  Pollution 

GIPME  ^        Global  Investigation  of  Pollution  in  the  Marine  Environ- 
ment ,  • 

IAEA  -International  Atomic  Energy  Agency  •  , 

IHD      '  Intcrnation  il  Hydrological  Decade 

IHHSF  Internatic'mal  Habitat  and  Human  Settleifient  Foundation 

ILO  International  Labor  Office  *\  ' 

IMCO  .        Inter-governmental  Maritime  ConsuFCative  Organiza^on  on 

^       Marine  J'ollution 

IOC  Intergovernmental  Oceanognjphic  Commission 

IRS  Internatibnal  Referral  System  for  Sources  oKiEnviron- 

^     mental  Information 

lUCN  International  Union  for  Conservation  of  Nature  and  Nat- 

•  ^  Ural  Resources 

IWC  Internatr^al  Whaling  Commission 

MAB  a  Man  and  the'Biosphere  Program 

MEPC  Marine  Environment  Protection  Committee 

NATO  .       North  A  dantic  Treaty  Organization  - 

OECD  Organization  for  Economic  Cooperation  and  Development 

OSRO  Office  for  the  Sahelian  Relief  Organization 

POf)L  Pollution  oT  Ocean  Originating  on  Land 

'  RIOS  '     River  Inputs  to  Ocean  Systems 

SCOPE  ^  Scientific  Committee  on  the  Problems  of  the  Environment 

UN  United  Nations    '  ' 

UNCTAD  United  Nations  Conference  on  'frade  arid  Development 

UNDP  United  Nations  Development  Program  * 

UNEP  United  Nations  Environment  Program 

UNESCO  J     United    Nations    Educational,    Scientific    and  Cultural 
Organization 

LTNFPA  .    United  Nations  Fund  for  Population  Activities 

"  UNICEF  United  Nations  Children's  Fund  ^ 

UNIDp  United  Nations  Industrial  Development  Program 

UNITAR  United  Nations  Institute  for  Training  and  Research 

WFP  World  Food  Program 

^WHO  World  Health  Organization  ^ 

WMO  World  Meteorological  Org3;^zation 

WPC  World  Population  Conference  ^  • 

WPY    0  World  Population  Year 

WWF  World  Wildlife  Fund 
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CEQ  |tiiiclieS  • 


In  the  past,  readers  of  the  Annual  Report  have  asked  for  infonna- 
tion  on  fitudies  and  analysis  undertaken  by  GEO.  Accordingly,  we  are 
inchidi/ii^  tlii'i  year  a  ("ha[)ter  providing  brief  descriptions  of  some 
of  ouf  anatytical  work.  What  follows  is  not  exliaustivc,  but  it  provides 
a  guide  to  major  studies  conducted  by  the  Council  over  the  past  year. 

OCS  Oil  and  Gas — An  Environmental  Assessment 

In  his  Energy  Me^isage  to  Congress  on  .\pril  18,  1973,  the  President 
i^cjuested  CEQ  to  undertake  a  1-year  study  of  the  relative  environ- 
mental risks  of  oittind  gas  develoiHiient  in  the  Atlantic  and  CJulf  of 
Alaska  out(T  continental  shelves  fOCS)  and  to  suggest  ways  in 
which  the  risks  rni^thfbe  minimized  or  prevented.  The  results  of  our 
study  were  presented  to  th<?  President  on  April  18,  19''4. 

The  study  identified  a  number  of  hypothetical  development  loca- 
tions— offshore  drilling  sites  in  arreas  considered  by  geologists  to  be 
particularly  pronnsijig  for  oil  and  gas  discovery,  and  onshore  iireas 
where  induced  industrial  activities  could  take  place.  The  hypothetical 
development  locations  in  the  Atlantic  OCS  aVe  shown  in  Figure  1. 
The  study  analyi^d  both  the  impact  of  oil  and  gas  development  on 
the  marine  and  coastal  environments  ofTshofe  and  the  likely  onshore 
im|)acts  of  industrialization  and  growth  related  to  the  processing  of 
oil' and  gas. 

As  a  result  of  the  study,  CEQ  developed  a  ranking  of  relative  en-, 
vironmental  risks  (from  least  to  greatest)  that  are  associated  with 
potential  oil  and  gas  operations  iri  the  .\tlantic  and  Ciulf  of  Alaska 
outer  continental  shelves: 

•  Easjtern  Georges  Bank  ( East  of  68°  W.  EDS  1  and  2)  * 

•  Southern  Baltimore  Canyon  (South  of  37°  N,  EDS  9) 
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•  VVVstprn  (Jcorgcs^Bank  ( W^st  of  68^  W,  EDS  3  and  4) 

•  Central  Baltimore  Clanyci^i  (Between  37^  and  39.5^  N,  EDS 
6,  7,  and  8) 

•  Northern  Baltimore  Canyon  t  North  of  3<).5''  N,  EDS  5) 

•  Southeast  Georgia  Embayment  (EDS  10,  11,  12,  13,  and  14) 

.    •    Western  Gulf  of  Alaska  (West  of  150^  W  ,ADS  7.  8,  and  9) 

•  Eastern  Gulf'of  Alaska  (East  of  150'^  W,  ADS  1,  2,  3,  4,  5, 
and  6). 

The  rankinj^  was  CEQ*s  best  estimate  of  the  relative  degree  of  over- 
all risk  to  the  marine,  coastal,  and  human  environment.  It  was  based 
on  an  integration  of  the  study's  findings  with  respect  to  the  effects 
of  develojjment  onshore  as  well  as  of  oil  spills  offshore,  incidence  of 
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severe  weather  and  ceismic  phenomena  in  potential  development 
areas,  tiie  state  of  technolo|^/  and  projectiono,  of  regional  energy 
needs. 

The  CEQ  report  did  not  recommend  for  or  against. tiie  initiation 
of  exploration  and  developmeat^for  oil  and  gas  ir\  any  of  these  sites. 
Rather,  ('KQ  stated  that  when  the  risk  of  developing;  OCS  oil  and 
^as-  based  on  our  current  state  of  knowledge  and  technology— is 
greater  than  that  of  an  available  alternative,  then  we  should  not 
move  ahead  until  we  know  more  and  can  do  better. 

CEO  recognized  that  risk  of  damage  to  the  human  and  nq^tural 
environment  is  an  inseparable  part  of  almost  any  development,  in- 
cluding the  OCS.  When  the  risk  is  acceptable,  the  Council  stated 
that  we  should  proceed  with  caution  and  witii  a  commitment  to  pre- 
vent or  minimize  damage.  Tlie  guiding  principles  in  initiating"  de- 
veloj)mprit  in  nev/  OCS  areas  must  bb  to  keep  the  risks- at  an  ac- 
ceptable level  and  to  balance 'fisko  with  benefifa* 

The  ('EQ  concliided  that  leasing  undertaken  in  the  frontier  OCS 
areas  in  the  Atlantic  and  (Julf  of  Alaska  must  be  conducted  under 
carefully  stii)ulated  ^nd  controlled  conditions.  Further,  the  Council 
concluded  tFiat  the  Federal  Government  must  be  guided  by  and 
comntitted  to  a  set  of  t»ssential  principles  in  choosing  areas  to  lease 
and  in  jstlministering  environmentally  safe  offshore  operations.  The 
principles  identified  by  CEQ^as  essential  are :  ^ 

•  Exploration  and  development  of  the  OCS  must  take  place 
under  a  policy  which  puts  very  high  priority  on  environ- 
mental protection. 

•  The  location  and  phasing  of  OCS  leasing  should  be  designed 
^    to  achieve  the  energy  supply  objectives  of  the  leasin'fV  pro- 
gram al;^inimum  environmental  risk. 

•  The  best  commercially  available  technology  must  be  used  to 
minimize  environmental  risks  in  new  OCS  areas. 

•  Regulatory  authorities  available  to  Federal  agencies  must  be 
fully  iniplemented  and  requirements  strictly  enforced  to 
minimize  environm^tal  risks  in  new  OCS  areas. 

•  Planning  at  all  phases  of  OCS  oil  and  gas  operations  must 
respect  the  dynamic  relationship  between  initial  Federal 
feasing  decisions  and  subsequent  state  and  local  commuhity 
action.  The  states  and  the  communities  affected  must  be 
given  complete  information  as  early  as  possible  so  that  plan- 
ning 5^an  precede  and  channel  the  inevitable  development 
pressures.  Experience  must  be  continuously  integrated  into 
the  management  process. 

•  The  interested  public  must  be  given  the  opportunity  to  par- 

ticipate and  play  a  major  advisory  role  in  the  Fedei^al  man-  ' 
^ggement  and  regulation  of  the  OCS. 

Applica;t:i|lt>  bf  these  principles  by  responsible  government  and  in-  % 
dustry  decisionmakers  can  significantly  reduce  risk  to  every  element 
of  tlie  environment. 
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Potentially  di^ x  overable  economically  recoverable  oil  has  been  epti- 
tnated  from'U.S.  (jcol()^«;ic  al  Survit7  data  to  be  10  to  20  billion  barrels 
in  the  Atlantic  OCIS'and  3  to  6/billion  barrels  in  the  Gulf  of  Alaska. 
Estimated  f«;as  rcsouicef)  arc  r>5«.to  110  trillion  cubic  feet  in  the  Atlantic 
and  13  to  ?A)  ti?illi()n  ( ubic  feet  in  the  (iulf  of  Alaska.  Last  year,  from 
all  sources,  tfinr  f  nitcd  States  ( onsuincd  about  7  billion  barrels  of  oil 
and  about  24  trillion  cubic  feet  of  gas. 

The  offshore ImI  and  f^as  industry  has  made  substantial  pro^res^  in 
technolof,5y  and  \vork  practices  since  the  1969  Santa  Barbara  blo^vout. 
In  addition,  more  strinf^ent  Federal  ret^ulations  for  QCS  operations 
have  been  issued  and  enforcemeiit  of  these  regulations  has  been 
strengthened.  Over  17,000  wells  have  now  been  drilled  in'vvalers  off 
the  U.S.  coast.  However,  the  report  found  that  operations  in  both 
frontier  OCS  regions  would  confr(&it  harsher  conditions  than  have 
been  previously  faced  in  other  U.S.  offshore  areas.  Storm  conditions 
in  parts  of  the  Atlantic  may  be  more  severe  than  in  the  Gulf  of 
Mexico  or  the  North  Sea.  Weather  conditions  generally  will  be  even 
v/orse  in  the  Ciulf  of  Alaska.  Earthquakes  and  tidal  waves  also  present 
ceriou^problems  in  t^e  (iulf  of  Alaska  with  large  (Richter  magnitude 
7)  earjfhquakes  expected  every  3  to  ^)  years  and  giant  (Richter  mag- 
nitudcKp)  earth(|uakes  expected  every  25  years  in  the  area  where  oil 
and  gas  development  has  been  proposed; 

A  comprehensive  analysis  of  oil  spijl  data  for  offshore  platforms, 
pipelines,  and  tankers  indicated  that  oil  spills  are  highly  likely  dumng 
the  life  of  an  oil  field,  and  that  their  frequency  and  magnitude  de- 
pends on  the  size  of  the  fiolil.  For  example,  if  a  medium-sized  field 
^^■"■^■"-fS^Tillion  barrels  of  oil  in  the  ground)  is  discovered  and  produced^  it 
is  likeiy  that  one  large  platform  spill  (over  1,000  barrels)  and  either 
one  large  pipeline  spill  (if  pipeline  transportation  is  used)  or  nearly 
two  large  tanker  spills  (if  tanker  transportation  is  used)  will  occur 
during  the  life  of  the  field.  More  spills  would  likely  occur  in  large  ^ 
fields;  fewer  spills  would  occur  in  smaller  fields. 

Tlie  potential  impact  of  DCS  operations  on  the  ocean  and  coastal 
environment  depends  in  part  on  where  oil  released  in  the  oceap 
travels  and  how  it  weathers.  The  movement  of  oil  spilled  into  the 
ocean  was  determined  using  computer  modeling  techniques.  The 
model  calculated  the  probability  of  oil  comino;  ashore  from  hypo-j^ 
thetical  offshore  oil  spill  locations.  Wind  and  current  data  were  used, 
so  that  results  could  be  presented  in  terms  of  the  percentage  of  the 
times  that  an  oil  spill  would  reach  the  shore  during  the  "best"  and 
"worst"  season^.  For  all  sites  considered,  spring  and  summer  tend  to 
be  the  worst  seasons.  The  probability  of  oil  coming^  ashore  and  the 
time  the  oil  would  spend  at  sea  varied  widely.  For  example,  the 
probability  of  oil  spilled  in  the  Baltimore  Canyon  Trough  (off  the 
Middle  Atlantic  states)  coming  ashore  varied  from  nearly  zero  in  the 
southern  part  of  the  area  (off  Virginia)  to  95-100  percent  "at  the 
northern  end  (10  miles  south  of  Long  Island),  The  results  of  the 
computer  modeling  aire  presented  in  Table  I . 
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Because  of  imc<»rtainty  in  wind  and  current  data,  these  modeling 
results  should  not  be  interpreted  as  ejcact  predictions  of  the  move- 
ment of  oil  in  th^  marine  areas  studied.  The  results  do  indicate  re- 
liable trends  which  are  adequate  for  identifying  problem  areas.  Jhe 
computer  modelinj^  does  not  ( ongider  the  use  pf  oil  sjijll  ccyitainment 
and  clean-up  equipment. 

Then  Council  made  recommendations  in  three  major  areas— im- 
proved consideration  of  the  human  element  in  OCS  equipment  design 
and  operating  practices;  improved  technology  to  meet  the  harsher 
conditions^ of  the  Atlantic  and  Cfolf  pf  Alaska  DCS;  and  inriproved 
technology  and  practices  to  mWimize  the  impacts  in  virgin  OGS 
areas. 

The  study  found  that  there  are  two  major  types  of  causes  of  im- 
^pacts  of  OCS  development  on  marine  and  coastal  biology.  There 
f^'are' transient  causes  such  as  (a)  oil  spills  a^d  (b)  platform  construc- 
tion and  pipelaying.;  Equally  important,  though,  are  operational 
causes  such  as  (a)  discharge  of  oil  from  platforms;  (b)  discharge 
of  drilling  muds^ jcuttings,  etc.;  and  (c).  discharge  of  oily  ballast 
from  tankers. 

Significant  adverse  ecological  impacts  can  result  from  accidental 
oil  spills,  continuous  discharges  of  oil  from  platforms  an(J  ships,  and 
coilstruction  activities.  Significant  impacts  can  be  mitigated  or  elimi- 
nated, however,  by  proper  siting,  stringent  environmental  controls, 
careful  construction  anjd  operation,  and  adequate  baseline  studies 
and  monitoring  to  i^lentify  areas  to  be  avoided  and  additional  con^ 
trol  measures  needed. 

An  important  consideration  is  the  peniistence  of  oil  in  the  marine 
or  coastal  environment.  Although  previous  estimate^  of  oil  persistence 
in  different  environments  have  not  been  based  on  careful  quantitative 
analysis,  they  indicate  that  oil  probably  persists  mulrh  longer  in  salt 
mamhes  with  soft  sediments  (up  to  10  years)  thanW  rocky  shores 
or1*oarse  sediments  (a  few  months).  The  degradation  and  weather- 
ing of  the  oil  depend  on  a  number  of  factors  such  xs  temperature, 
turbulence,  and  sunlight.  It  appears  that  oil  would  pi^rstst  longer  in 
the  Gulf  of  Alaska  than  in  the  Atlantic.  \  * 

The  study  found  that  oil  spills  can  be  a  "considerable  potential 
thiipat"  to  breeding  flocks  or  o|her  aggregations  of  birds.  Birds  are 
most  susceptible  to  coating  with  oil  which  increases  heat  losses  from 
the  body  and  often4eads  to  death  because  of  exposure,  both  Atlan- 
tic and  Gulf  of  Alaska  coastal  areas  provide  wintering,  brepling,  and 
feeding  grounds  for  thousands  of  species  of  birds.  In  tHe  Gulf  of 
Alaska,  over  200  species'are  found  along  the  coast,  includl^ng  whole 
populations  of  some  species  such  as  the  dusky  Canada  goi^se. 

Oil  spills  and  discharges  can  also  threaten  fish  population!  Finfish 
and  shellfish  in  the  larval  stages  are  particularly  susceptible  if  oil, 
even  at  low  concentrations,  enters  spawning  .or  nursery  are^s.  The 
presence  of  oil  can  also  inhibit  or  prevent  homing  or  spawning  be- 
havior in  anadromous  species  such  as  salmon.  The  report  identified 
/ 
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a  iitAir^her  of  potenti^wly  threatened  fish  cpecies  in  each  of  the  potential  ^ 
OCS  areas.  ^ 
.        Oil  spillo  can  threaten  not  only  biolOi<*ically  productive  coastal 
/     wetlands  and  salt  marshes  but  also  beaches  and  recreational  areas. 

Effects  of  pipeline  constniction  throuj^h  coastal  wetlands  were  also 
considered.  Measum  to  minimize  the  physical  and  biolof^ical  impacts 
Were  suggested.  Av^lSl'i^t'p  pipeline  corridors  in  environmentally 
sensitive  arc?as  was  recommended.  ^ 

The  Council  found  that  there  were  tv/o  major  causes  of  onshore 
impacts  induced  by  OCS  oil  and  gas  operations  in  coastal  communi- 
ties :  construction  and  seiiire  for  offshore  operations,  and  industriali-^  , 
zation.  based  on  the  lancltng  of -Hie  oil  and  gas  (oil  storage  and  refin- 
ing,  gas  processfng,  and\gg|j?ochenHcal  processing).  The  induced  . 
onshore  activities  can  have  both  positive  and  negative  effects  on  the 
coastal  communities  affected.  These  effects  include  demographic, 
economic,  physical,  social,  and  environmental  impacts.  • 

The  nature  and  magnitude  of  the  onshore  impacts  depend  on  many 
factors.  In  general,  the  CJouncil  found  that  local  impacts  would  be 
much  more  severe  than  regional  impacts.  Significant  shifts  in  the  size 
and  compositiorf  of  j>-tecI^*fim)ulation  could  occur.  Impacts  on  the 
social  infrastructure  might  be  sitairicant.  The  demand  for  services— 
hospitals,  schools,  housing,  transportation,  sewage  treatment,  and 
public  utilities  might  be  difTicult  to  meet.  Chapter  I  of  dii&  report  - 
includes  materials  drawn  from  tjie  OCS  study  on  potential  impacts 
on  Ocean  and  Cape  May  counties  in  New  Jersey.  r 

Land  suitable  for  primary*  industrial  development  appears  adequate 
along  the  Atlantic*.  Such  land  may  not  be  widely  available  in  the 
Alaska,  San  Francisco,  and  Puget  Sound  areas  because  of  environ- 
mental, locational,  and  topographical  Constraints.  Even  along  the 
Atlantic,  wetlands,  national  parks  and  seashores,  and  coastal  recre- 
ational areas  significantly  reduce  the  land  available  for  botb  primary 
industrial  and  general  drvelopmenj.  Without  careful  planning  and 
controls,  land  development  could  significantly  impact  wetlands,  parks, 
and  recreational  areas  as  well  as  destroy  important  pristine 
ecosystems. 

The  study  indicated  that  air  and  water  pollution  are  not  generally 
expected  to  be  significant  because  of  increased  use  of  emission  and 
eflduent  control  technologies.  In  selected  locations,  hydrocarbon  emis- 
sions and  BOI)  levels  may  rise  due  to  concentration  of  refineries 
and  petrochemical  industries. 

Any  decision  to  move  ahead  with  oil  and  gas  development  on 
the  Atl^mtic  OCS  and  in  the  CJulf  of  Alaska  will  call  for  close  coor- 
dination  of  planning  among  Federal,  state,  and  local  governments. 
The  creation  of  stronj^  and  expert  coastal  zone  management  agencies 
in  the  states  involved  and  thorough  implementadon  of  the  National  * 
Environmental  Policy  Act  will  help  to  insure  that  the  interests  of  the 
state  governments  and  their  citizens  will  bb  appropriately 
represented.  ^ 
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Copies  of  the  study  are  available  from  CEQ  and  from  the  Govern- 
ment Printing  Office. 

The  Half  and  Half  Plan  for  Energy  Conservation 

To  stimulate  serious  examina'tion  of  the  opportunities  open  to  our 
Nation  through  energy  conservation,  CEQ  in  March  developed  the 
Half  and  Half  Plan,  calling  for  a  serous  long- term  national  pro- 
gram to  conserve  energy  and  meet  the  needs  of  a  growing  economy. 

The  Half  and  Half  Plan  proposed  that  the  target  for  gross  energy 
consumption  in  the  year  2000  should  be  121  quadrillion  BTUs,  an 
increase  of  49  quadrillion  "BTUs  over  the  1972  consumption  of  72 
quadrillion  BTUs.  Thb  represents  an  annual  growth  rate  of  1.8 
percent.  , 

This  target  was  based  on  growth  in  net  per  capita  energy  consufiip-^^^^^ 
tion  of  0.7  percent  per  year  and  on  a  continuing  conservation  effort 
which  would,  tllrougji  improved  efficiency  ^nd  elimination  oi  waste, 
save  energy  at  a  rate  of  0.7  percent  per  year.  This  program — half 
growth  and  half  conservationr— v/ould  provide  an  effective  increase 
m  usable  energy  of  1 .4  percent  per  year,  equal  to  the  average  rate  of 
growth  experienced  from  f947  to  1972. 

The  Half  and  Half  Plan  was  based  on  five  major  considerations : 
First,  the  production  and  consumption  of  energy  is  the  single 
major  source  of  environmental  degradation.  Necessary  energy  de- 
velopment must  be  undertaken  with  full  regard  for  and  .protection 
of  the  environment. 

Second,  the  era  of  energy  growth  through  exploitation  of  domestic 
supplies  of  oil  and  gas  is  over.  Domestic  oil  production  (excluding 
Alaska)  appears  to  have  essoin tially  reached  its  peak,  and  domestic 
natural  gas  has  been  projected  to  peak  out  in  the  next  few  years. 
^  Production  within  the  48  states  of  these  two  f uejs,  which  now  provide 
over  75  percent  of  our  total  energy,  will  shortly'  begyi  a  sustained 
decline. 

Third,  the  United  States  must  achieve  a  capacity  for  energy 
self-sufficiency  consistent  with  national  security.  It  is  also  important 
that  the  United  States,  which  currently  uses  one-third  6(  the  world's* 
production  of  energy,  plan  so  that  energy  supplies  outside  the  United 
States  can  be  devoted  to  increasing  the  quality  of  life  of  the  other  94 
percent  of  the  people  of  the  globe.  The  Half  and  Half  Plan  assumes 
a  minimum  level  of  importation  fror*  secure  sources  during  periods 
of  normalcy.  ^  . 

Fourth,  over  the  past  25  years  (a  period  of  strong  economic  ad- 
vance in  the  United  States),  growth  in  net  energy  consumed  per 
capita  has  averaged  1.4  percent  per  year.  Since  the  mid-1960' a,'  th^ 
per  capita  growth  rate  has  exceeded  3  percent  per  year,  a  level 
which  cannot  be  sustained.  The  United  States  must  return  to  its  his-  ^  . 
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Tabit  2 

The  Half  and  Half  Plan— Energy  Source  and  Consuming 
Sector— Estimated  for  the  Year  2000  - 


[In  quMrllUon  BTUt] 


- 

Total 

(Elej:*- 
triclty) 

RosI* 
dentlol 

Com* 
merolal 

InduQ* 
trial 

1  rans* 
porta- 
tlon 

Nuclear 

35.0 

(35.0) 

^  :  (4.10) 

'  <6.0) 

X22.5) 

(2.5) 

Hydro 

4.2 

(4.2) 

!  •  U.O) 

OlrecV 

inn 

Electricity 

xo.o 

(10.0) 

(3.0) 

<3.0) 

(4.0) 

Synthetic » 

13.4 

3.0 

3.-0 

7.4 

Solar 

1.0 

0.5 

0.5 

Ge^thermal 

2.6 

(2.0) 

(2.0) 

Natural  gaa  * 

?0.0 

7.0 

4.0 

9.0 

PetfcJeum » 

25.4 

2.0 

0.4 

2.4 

"  20.6 

Total  Gross  inputs  ' 
Conversion  losses 
Nat  eonsunr)ption 

121.0 
36.1 
84.9 

(51.2) 

21.5 
6.6 
14.9 

17.9 
1& 
10.7 

58.5 
20.8 
37.7  • 

23.1 
1.5 
21.6 

1  Including  oil  from  shale, 
t  Importa  represeol3.0  quads. 
*  Imports  represent  lt>.0  quads. 


tone  growth  rate  of  1.4  percent.  This  rate  should  be  sufficient  to 
support  continued  economic  growth  through  the  end  of  the  century^  " 

Finally,  any  energy  saved  through  increaced  efficiency  or  eliniilfa- 
tion  of  waste  is  available  to  use  elsewhere  and  thus  reduces  the  need 
to  supply  additional  energy. 

The  Half  and  Half  Plan  detailed  the  implications  of  the  energy 
conservation  goal  in  terms  of  energy  demand  by  consuming  sector 
and  energy  supply  by  source,  as  set  forth  in  Table  2.  , 

Copies  of  the  Half  and  Half  Plan  are  available  from  CEQ. 


The  MERES  Energy  Model 

During  the  past  year,  CJEQ  cosponsored  the  development  of  the 
'  MERES  model,  a  detailed  data  base  to  facilitate  the  evaluation  of 
the  environmental  impacts  from  energy  systems.  Applications  of  the 
MERES  model  are  discussed  in  Chapter  3. 

Prior  to  MERES,  most  analysis  of  the  environmental  impacts  of 
endrgy  systems  had  been  incomplete,  considering  only  individual 
components  of  an  energy  system  rather  than  the  entire  system. 
For  example,  the  construction  of  a  coal-fired  power  plant  causes 
air,  water,  solid  waste,  and  land  impacts  at  the  immediate  site 
of  the  plant.  Related  environmental  impacts,  however,  occur  at 
the  site  where  the  coal  is  mined,  washed,  processed  dr  prepared, 
and  along  the  route  that  the  coal  is  transported  to  the  power 

47% 


The  MEHES  energy  model 
provides  data  on  the  environmental 
impacts  of  every  step 
in  the  energy  chain,  from  mining 
through  end  use. 


plant.  The  entire  sequence  of  activities — from  the  mining  of  the 
'coal  to  the  production  of  electricity  and  its  end  use  in  some  home 
appliance  or  industrial  process — is  what  is  referred  to  as  an  e'nergy 
system.  To  understand  tho  environmental  impacts  of  such  a  system 
reqiftreS:.a  detailed'^^examination  of  every  step  in  the  energy  supply 
and  end-use  chain,  and  a  characterization  of  each  link  with  respect 
to  envirominental  impact  and  energy  efficiency. 

In  order  to  allow  energy  decisionmakers  to  understand  t%se  sys^ 
temwide  environmental  effects,  OEQ,  ih  association  with  the  Envi- 
ronmental Protection  Agency,  the  National  Science  Foundation,  and 
the  Atomic  Energy  Commission, .  sponsored  the  development  of  a 
data  base  which  quantifies  the  environmental  effects  of  each  link 
or  component  of  a  large  number  of  energy  systems. 

The  data  base  has  been  named  MERES:  Matrix  of  Environ- 
mental Residuals  for  Energy  Systems.  Data  are  contained  in  the 
matrix  for  the  extraction,  processing,  conversion,  Jtransportation  a|id 
end  use  of  energy  produced  from  oil,  natural  gas,  coal,  and  nuclear 
systems.  Data  have  also  been  developed  to  describe  the  environ- 
mental efTects  and  energy  efficiency  of  a  number  of  emerging  tech- 
nologies, including  low  and  high  BTU  coal  gasification,  oil  shale, 
fluidized  l^d  boiler  combustion,  SQlyent  refined  coal^  and  coal  lique- 
faction. End-use  data  are  included  for  each  of  the  residential  and 
commercial,  industrial,  and  transportation  sectors.  Tl||^  MERES 
system  can  be  used  to  analyze  environmental  impacts  at  several  levels : 
for  individual  energy  facilities,  such  as  a  power  plant;  for  regional 
energy  supply  and  demand  scenarios;  and  for  natibn^  energy 
scenarios. 

A  report  completed  by  the  Council  last  year.  Energy  and  the  Envi- 
ronment— Electric  Power, ^  was  the  forerunner  of  the  MERES  sys- 
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tem.  This  report  compared  the  systemwide  environmental  impacts 
of  a  l,000-mega\vatt  power  plant  fueled  alternatively  by  coal,  oil, 
natural  gas,  and  nuclear  energy.  Table  3,  reproduced  from  that 
report,  illustrates  ho\u  the  MERES  system  can  .fee  used  to  evaluate  ^ 
the  environmental  impacts  of  an  individual  facility. 

In  this  analysis,  the  power  plant  could  be  fired  by  coal  produced 
from  surface  or  underground  mining;  by  residual  oij^refined  from 
crude  .produced  onshore  or  offshore,  or  imported  from  abroad;  by" 
natural  gas;  and  by  ouclear  energy.  For  each  fqel,  the  environmental 
analysis  included  an  evaluation  of  the  air  and  water  pollutants,  solid^. 
waste,  lanlSdisturbed,  and  occupational  health  and  safety  for  the 
pvtrartion,  processing,  transportation,  and  conversion  components  of 
the  entire  energy  system. 

Table  3  allows  an  evaluation  of  the  environmental  tradeoffs  in- 
volved in  choosing  each  of  the  diiTerent  systems.  For  example,  should 
surface-mined  coal  be  chosen  over  deep^mined  coal,  the  system  would 
produce  morej  than  five  times  the  amount  of  solid  waste  ^ch  year. 
Workdays  I6st  due,  to  occupational  accidents,  however,  would  be 
reduced  by  almost  one-third.  While  tiie'data  in  Table  3  are  aggregated 
to  give  total  air  pollutants  and  w^ter  pollutants,  the  MERES  System 
allows^  the  analysis  of  individual  pollutants  such  as  sulfur  oxides, 
particulates,  BOD,  and  total  dissolved  solids. 

An  example  of  the  use  of  the  MERES  System  for  the  analysis  of 
regional  ertergy  alternatives  was  contained  in  the  Council's  report  to 
the  President,  QCS  Oil  and  Gas — An  Environmental  Assessment, 
which  was  discussed  in  the  preceding  section  of  this  chapter. 
"New  England  was  the  focus  of  this  regional  analysis,  and  several 
energy  supply  options  were  examined  in  which  quantities  of  coal 
and  oil  were  varied.  The  an&lysis  showed  that  the  onshore  environ- 
mental effects  of  coal  in  terms  of  land  disturbed  and  solid  waste  are 
greater  than  for  oil  imported  from  other  regions  of  the  United  States 
and  from  abroad.  Further,  these  en/^ronmental  effects  will  take  place 
outside  New  England,  centering  in  the  tcj^on  that  supplies  the  coal. 

An  example  of  the  use  of  the  MERES  System  for  national  energy 
scenarios  is  contained  in  Chapter  3.  These  scenarios  examine  the 
environmental  consequences  of  various  energy  growth  rates  between 
i971  and  1977,  and  of  the  use  of  different  combinations  of  oil  and 
coal  to  satisfy  national  energy  demand.  ^ 

T^  data  contained  in  the  MERES  System  a/e  being  placed  in  a 
computerized  information  retrieval  system,  and  computer  programs 
are  being  written  which  will  allow  rapid  analysis  of  the  environmen- 
tal effects  of  energy  systems.  As  soon  as  these  programs  are  opera- 


tional, the  Council  will  publish  a  booklet  describing  the  MERES 
System  .in  greater  detail,  including  instructions  fof' accessing  it  at  a 
central  computer  facility^  In  this  way,  CBQ  hopes  that  MERES  will 
have  widespread  use  in  the  analysis  of  the  environmental  effects  of 
alternative  energy  systems. 
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Offshore  Nuclear  Power  Plants 

'  The  siting  of  nuclear  power  plants  offshore  in, the  ocean  is  under 
consideration  by  several  utilities.  There  are  a  number  of  reasons  for 
this  interest.  First,  nuclear  plants  constructed  to  date  have  as  a  rule 
been  individually  desif^ed,  and  this  has  caused  increased  costs  and 
technical  dilHculties  and  delays  in  their  deplo>inent;  the  concept 
of  floating  nuclear  plants  could  facilitate  a  standardized  design  and 
mass  production.  Second,  it  is  increasingly  difficult  to  identify  sites 
-  for  nuclear  plants  which  do  not  generate  public  concdm  about  en- 
-->vironmefttal  effects  and  safety.  If  offshore  locations  are  judged  safe 
and  environmentally  acceptable,  nuclear  plants  could  possibly  be  de- 
ployed with  less  environmental  controversy  and  hence  less,  delay. 

Because  the  offshore  concept  is  promising  from  several  points 
of  view,  and  because  relatively*'  little  information  and  analysis  were 
available,  CEQ  in  the  summer  of  1973  initiated  a  major  study  to 
investigate  the  potential  environmental 'effects.  The  study  was  un- 
dertaken by  a  team  of  experts  representing  every  interested  Federal 
agency.  Included  were  the  Department  of  State,  the  Department  of 
the  interior,  the  Atomic  Energy  Commission,  the  National  Oceanic 
and  Atmospheric  Administration,  the  Corps  of  Engineers,* the  Fed- 
eral Power  Commission,  the  Envirpnmental  Protection  Agency,  and 
the  Office  of  ManagemeYit  and  Budget.  The  consulting  firm  of 
Mathematica,  Inc.  assisted  and  coordinated  the  Federal  ^effort. 

The  study  is  comprehensive  in  its  design  and  is  addressing  the 
direct  environmental  effects-  of  construction  and  operation,  the 
potential  for  accidents,  sita  selection;  relationship  to  other  uses  of 
the  outer  continental  shelf,  the  indirect  environmental  effects,  eco- 
nomic effects,  reliability^  and  legal  and  institutional  factors. 

Publication  of  the  study  is  expected  in  early  1975. 

Stormwater  Runoff 

Past  annual  reports  have  discussed  the  importance  oTfunoff  in 
degrading  water  quality.  Our  Third  Annual  Report,  for  example, 
reported  on  a  study  by  Enviro  Control  which  showed  that  runoff  is 
a  major  cause  of -water  pollution,  not  just  in  undeveloped  or  agri- 
.  cultural  areas  but,  more  surprisingly,  in  basins  with  high  population 
and/or  industry.^ 

To  further  understanding  of  runoff  problems,  CEQ  asked  Enviro 
Control  to  conduct  a  follow-on  study  of  runoff  in  urban  areas.  The 
objective  was  to  measure  the  importance  of  stormwater  runoff  as  a 
contributor  of  pollutants  in  urban  areas,  to  determine  the  effects  on 
water  quality  of  this  runoff,  and  to  assess  the  cost-effectiveness  of 
alternative  methods  of  reducing  pollution  from  stormwater. 

Water  pollutants  produced  by  a  city— the  urban  pollution'^load— 
can  be  divided  into  two  parts:  direct  sewer  loads,  consisting  of 

480 


5 10 


Runofl  from  3t()rm3 
contributes  a  major  portion 
of  the  water  pollution  load 
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domestic  wastes  plus  whatever  industrial  wastes  are  discharged  into^ 
the  municipal  sewers;  and  street  loads,  which^  include  litter,  dust, 
soil,  and  runoff  from  industrial  area^.  How  the  urban  pollution  load 
is  handled  depends  on  whether  a  city  has  separate  storm  and  sani- 
tary sewers  or  a  combined  or  single  sewer  system.  In  both,,  cases, 
however,  the  volume  of  pollutants  which  reach  the  receiving  Waters 
without  treatment  is  large. 

In  cities  with  separate  sewers,  rainwater  carrier  the  street  pollut- 
ants directly  to  the  receiving  waters  where  they  are  dij^^g&d  with- 
out treatment.  O^er  pollutants  often  are  included  a&.^^||%r  stoi^ 
sewers  typically  have  unknown  cross  connections  with  sanitary  sev/&rSy 
leading  to  discharge  of  raw  sewage  also.  Furthermore,  siinitary  sewers 
often  have  poor  joints  and  cracked  pipes;  this  allows  leakage  of 
sewage  out  of  the  sewers  (exfiKration)  and/or  leakage  of  rainwater 
into  the  sewer  (infiltration) . 

In  cities  with  combined  sewers,  both  street  runoff  and  domestic 
and  industrial  sewage  are  collected  into  a  single  system.  During 
storms  the  flow  of  water  often  exceeds  the  capacity  of  the  sewer, 
requiring  the  discharge  of  the  excess  volume  through  overflow  weirs 
or  bypasses  at  the  sewage  treatment  plant.  Thi^  overflow  carries 
mixed  street  runoff  and  untreated  sanitary  jvastes  directly  into 
receiving  waters.  * 

The  Enviro  Control  study  documents  the  finding  that  runoff  from 
storms  contributes  a  major  portion  of  the  water  pollution  load  in 
^rban  areas.  In  cities  where  secondary  treatment  is  provided,  be- 
tween 40  and  80  percent  of  the  annual  total  of  oxygen-demanding 
materials  comes  from  sewer  overflows,  storm  Sewers,  runoff,  and 
bypasses.  This  discharge  is  particularly  intense  during  storms,  when 
from  94  to  99  percent  of  the  BOD  load  is  contributed  by  runoff  and 
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bypasses.  Runoff  of  lOKir  pollutants  is  also  very  heavy;  a  moderate 
.size  city  will  disthaf^'e  100,000  to  250,000  pounds  of  lead  and  6,000 
to  30,000  pounds  of  rnen  ury  each  year  throu^t^h  stomivvater  runofT. 

This  runofT  has  severe  impacts  onw^ater  quality.  With  regard  to 
dissolved  oxyf^en,  the  pattern  of  storm  events  means  that  the  oxygen 
demand  from  urban  runoff  otcurs  both  infrequendy  and  intensely. 
Periodic  loads  from  stomjs  can  ejcert  demand  which  is  40  to  200 
times  f^reater  than  the  normal  dry  weather  effluents  ^rom  a  sewage 
treatment  plant.  In  the  Delaware  River  estuary-,  for  example,  this 
BOD  surge  can  deplete  dissolved  oxygen  by  2  ppm  for  periods  lasting 
•from  8  to  12' days;  prior  to  a  storm,  the  concentration  of  oxygen  is 
rarely  above  the  water  quality  standard  o?  J  ppm  even  in  summer. 
Hence,  the  study  indicates  that  the  most  critical  period  for  water 
(juality  is  likely  to  occur  as  the  direct  result  of  storm  events  in  the 
summer  when  flow  is  low  and  temperature  is  high.  With  regard  to 
heavy  metals,  the  effects  of  their  buildup  in  the  receiving  waters  are 
not  fully  understood.  Nevertheless,  the  toxicity  of  these  metals  is 
wcW  established,  and  their  unabated  discharge  in  stormwater  is  a 
cause  for  concern.  « 

The  study  shows  that  a  variety  of  techniques  are  available  for 
abatement  of  pollution  from  runoff.  The  cost  per  pound  of  BOD 
removed  rjinges  from  a  few  cents  up  to  $90,  Several  techniques  can 
reduce  the  runoff  of  pollutants  at  relatively  low  cost,  including  operat- 
ing programs  to  inspect  and  maintain  existing  sewers,  and  capital 
investments  to  hold  the  first  to  1  inch  of  rainfall  (which* generally 
contains  over  83  percent' of  the  BOD)  and  subsequently  treat  it 
before  discharge. 

The  i-pnclusion  to  be  drawn  from  the  study  is  that  more  attention 
must  be  given  to  the  urban  runoff  problem.  Planning  for  water  pollu- 
tion abatknent  must  include  analysis  of  the  load  contributed  by 
runoff  if  an  important  dimension  of  the  problem  is  jiot  to  be  missed. 
In  many/instances,  such  planning  may  show  that  abatement  of  pollu- 
tion from  runoff  is  more  cost-effective  than  higher  levels  of  point 
source  treatment.  Most  importantly,  this  study  shows  that  treatment 
of  municipal  and  industrial  discharges  alone  will  generally  not  be 
su^rient  to  provide  clean  waters  in  urb^h  areas.  c^^ 

The  study,  Total  Urban  Water  Pollution  Loads:  The  Impact  of 
Stormwater  {PB-231/730) ,  is  available  from  the  National  Technical 
Information  Service,  U.S.  Department  of  Commerce,  Springfield, 
Virginia  22151.  ^ 

Municipal  Wastewater  Tresltment  Alternatives 

Under  the  1972  Amendments  to  the  Federal  Water  Pollution  Con- 
trol Act,  all  municipalities  must  by  1977  provide  serrmdary  treatment 
of  their  wastewater.  Various  technologies  can  be^ksed'to  achieve 
secondary  treatment.  A  variety  of  methods  have  be|^i  developed  to 


utilize  or  dispose  of  the  sludge  produced  during  the  tr^tment 
process.  Each  of  these  strategies  has  different  environmental, 
economic,  and  resource  implications.  Proper  planning  requires 
an  evaluation  of  the  different  effects  of  the  various  alternatives  be- 
foi  ;  detailed  engineering  planning*  begins.  Yet  necessary  information 
on  alternatives  bas  not  been  readily  available  to  professionals  in  the 
field,  much  less  to  government  officials  and  private  citizens. 
''To  fill  this  need,  CEQ,  in  association  with  the  Environmental 
Protection  Agency,  contracted  \yith  Battelle's  Pacific  Northwest 
Laboratory  to  develop  in  a  single  volume'the  basic  information  nec- 
essary for  a  preliminary  evaluation  of  11  alternative  municipal 
WJ^stewater  treatment  technologies  and  12  alternative  sludge  han^ 
dling  and  disposal  methods  available  today.  The  treatment'  tech- 
nologies include  biological,  chemical,  and  land  treatment 
approaches.  Sludge  handling  and  disposal  methods  include  landfill, 
incineration,  land  spreading,  and  ocean  dumping. 

For  each  of^ these  alternatives,  the  Battelle  study  provides  detailed 
information  on  the  environmental  inputs  (such  as  eneiigy,  concrete^ 
steel,  chemicals,  land,  and  labor),  the  environmental  outputs  (such 
OS  BOD,  suspended  solids,  nutrients,  heavy  metals,  atmospheric 
emissions,  and  sludges)  and  capital  and' operating  costs.  These  data 
are  provided  for  plants  at  four  size  ranges.  The  study  recognizes 
that  conditions  vary  in  different  parts  of  the  country  and  that  an 
optimum  treatment  strategy  for  one  community  will  not  necessarily 


Planning  for  wastewater  treatment  must  include  full  evaluation  of  alternative 
technologies. 
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be  the  best  in  anptljer  situation.  Hence  irifaritiation  io  included  on 
the  sensitivity  of  the  ^jeneral  analyois  to  vaf>\in|^  local  conditions. 
Work  sheets  are  included  so  that  the  user  can  develop  cost  infor- 
mation  pertinent  to  his  specific  case.  \ 

To  assist  government  officials  and  private  ditizeno  not  familiir 
with  wastewater  treatment,  non-technical  descriptions  of  the  attri- 
butes of  the  different  technologies  are  also  prolided.  The  appendix 
also  includes  an  analysis  of  the  use  of  effluent  and  sludges  in  agri- 
culture. 

Wide  use  of  this  manual  should  help  improve  wastewater  treat- 
ment planning  in  several  ways.  First,  it  will  facilitate  review  of 
alternatives  early  in  the  planni;ig  process.  Second,  Ii  will  permit^anal- 
ysis  of  a  broad  range  of  environmental  effects— such  as  energy  usage, 
land  requirements,  and  air  pollutioh  emissions^so  that  an  optimal 
overall  environmental  and  economic  s^ution  can  be  identified.  Fi- 
pally,  it  should  assist  the  public  andWected  officials  in  participating 
irj  a  knovMedgeable  way  in  decisions , on  wastewater  treatment  in 
their  communities.    .  1 

Copies  of  the  man\ial  are  available  from  CEQ,  EPA,  and  the 
U.S.  Government  Printing  Office. 

Cross-Media  Impact  of  Pollution  Control 

Pollution  controls  imposed  to  protect  one  environmental  me- 
dium—the air,  the  water,  or  the  land— can  result  in  pollutant 
impacts  on  other  media..  A  paper  mill,  for  example,  can  adopt  tech- 
nologies which  limit  water  pollution  but  increase  air  pollution,  or 
limit  air  pollution  but  increase  water  pollution.  Sophisticated  pollu- 
tion control  therefore  requires  the  development  of  methodologies  to 
define  and  evaluate  the  cross-media  effects  of  different  pollution 
control  technologies.  To  explore  this  problem,  CfeQ  and  EPA  con- 
tracted with  the  Battelle-Columbus  Laboratories.  The  resulting 
report,  "Development  of  Cross-Media  Evaluation  Methodology,*' 
provides  a  prelij^inary  attempt  to  develop  a  methodology  to  estimate 
cross-media  impacts  as  a  basis  for  better  pollution  control  decision- 
making. 

In  this  study,  Battelle  developed  a  "strategy  effectivenesstSndex" 
to  be  applied  to  each  possible  pollution  control  strategy  by  1p  plant 
or  industry.  The  index  represents  the  difference  between  the  envi- 
ronmental degradation  caused  by  uncontrolled  emissions  and  the 
lessened  damage  as  the  result  of  reduced  emissions  achieved  under 
each  control  strategy.  The  Index  assists  in  the  identification  of  the 
strategy  for  one  plant  or  industry  which  most  effectively  limits  total 
environmental  degradation. 

Development  of  the  "environmental  degradation  index**  requires 
that  a  "damage  function"  for  each  pollutant  in  each  medium  be 
determined.  This  "damage  function"  indicates  the  amount  of  dam- 
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age  for  differing  emission  levels  of  each  pollutant,  taking  account 
of  the  behavior  of  each  pollutant  in  the  environment:  dispersal 
range,  persistence,  and  transferability  to  other  media.  The  pollutant 
damage  must  be  weighted  according  to  the  environmental  signifi- 
cance of  the  pollutant  in  each  of  the  three  media.  These  media 
weights  are  determined  by  a  Delphic  procedure  in  which  experts 
are  asked  to  reach  a  consensus  on  the  relative  weights.  The  pollu- 
tant damage  level  is  also  weighted  according  to  its  effect  on  the 
environment  m  each  particular  region  relative  to  its  effects  in  other 
regions. 

Comprehensive  case  studies  of  a  coal-fired  power  plant  and  a 
kraft  paper  mill  were  made  to  test  the  utility  of  the  methodology. 
Detailed  tables  for  uncontrolled  emissions  and  emissions  with  various 
pollution  control  strategies  were  developed. 

The  ^attelle-Columbus  Laboratories  study  is  one  of  the  first 
attempts  at  cross-media  evaluation.  It  is  still  a  rather  crude  method 
of  analysis.  In  particular^,  the  weighting  of  the  pollutant  damage 
through  a  Delphic  procedure  rather  than  on  the  basis  of  empirical 
data  requires  considerable  testing  in  order  to  determine  its  usefulness. 

The  Battelle-Columbvis  Laboratories  study  is  available  from  the 
National  Technical  Information  Service,  U.S.  Department  of  Com- 
merce Springfield,  Virginia  22151  (PB  414/ASJ . 

Pollution  Abatement  Costs 
and  the  Distribution  of  Income 

This  study,  sponsored  in  association  with  the  Environmental  Pro- 
tection Agency,  analyzed  the  distribution  across  income  levels  of 
'^incremental"  pollution  abatement  costs — those  costs  expected  to  be 
incurred  to  meet  currently  legi$lated  standards  .beyond  what  would 
have  been  spent  in  the  absence  of  Federal  legislation — for  air  and 
water  pollution  control  in  1972^  1976,  and  1980.  The  analysis  in- 
cluded costs  paid  by  both  the  private  and  public  sectors.  These  costs 
were  analyzed  using  alternative  economic  assumptions  about  how 
costs  are  passed  through  the  economy  (e.g.,  as  higher  prices  or  higher 
taxes)  in  order  to  determine  the  extent  to  which  they  are  regresslvely 
distributed  (i.e.,  the  extent  to  which  lower  income  families  pay  a 
higher  percentage  of  their  income  for  pollution  abatement  than 
higher  income  families) . 

The  analysis  indicates  that,  in  the  aggregate,  costs  are  distributed 
somewhat  regressively,  at  least  up  to  the  level  of  the  median  income 
familj^At  higher  incomes,  the  regressive  distribution  disappears 
under^some  assumptions  about  how  costs  are  passed  through  the 
economy.  The  degree  of  regressivity  is  expected  to  be  substantially 
greater  in  1976  and  1980  than  it  was  in  1972,  and  somewhat  greater 
in  1980  than  in  1976.  For  lower  income  families,  regressivity  is 
experienced  with  costs  passed  through  both  the  public  and  the  private 
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^  cectors.  For  hfeher  income  families,  however,  costs  passed  through 
the  publfr  sector  are  Hkely  to  be  distributed  progressively  (that  is, 
v^ith  higher  income  families  paying  a  higher  percentage  of  their 
income). 

The  study  also  shows  that  the  costs  can  be  divided  into  three  ap- 
proximately  equal  parts:  those  associated 'with  pxiblic  investments 
for  pollution  control  facilities,  primarily  municipal  JTCwers  and  sew-^ 
age  treatment  plants;  thcae  associated  with  the  control  of  automobile' 
emissions;  and  those  undertaken  directly  by  private  industries  to 
abate  emissions  of  air  and  water  pollutants.  For  the  median  income 
family,  the  sum  of  these  three  costs  (as  estimated  for  the  "1973  GEQ 
Annual  Report)  amounted  to  approximately  0.5  percent  of  family 
-income  in  1972  and  was  expected  to  increase  to  approximately  1.5 
percent  in  1976  and  1980.  Both  lower  income  families  and  higher 
income  families  may  be  paying  a  higlier  proportion  of  their  income  to 
meet  such  costs  than  the  median  income  family. 

The  study  abo  found  that  the  method  of  financing  expenditures 
has  a  substantial  impact  on  the  way  the  costs  are  distributed.  Those 
costs  paid  by  the  Federal  Government  and  by  states  are  progres- 
sively distributed.  For  the  most  part,  those  costs  financed  by  local 
governments  and  those  paid  directly  by  private  industry  are  regres- 
sively  distributed.  Among  the  most  regressive  sources  of  revenues 
are  service  cJiarges  assessed  directly  to  individual  families  for  sewage 
and  for  solid  waste  collection  and  disposal.  However,  if  the  expendi-, 
tures  are  financed  by  cutting  back  on  other  government  programs' 
rather  than  by  increasing  revenues,  the  costs  are  also  likely  to  be 
distributed  very  regressively,  depending  upon  the  particular  programs 
which  are  cut  back. 

The  study,  entided  Who  Bears  the  Cost  qf  Pollution  Control?,  was 
prepared  by  Nancy  Dorfman  and  Arthur  Snow  for  the  Public  .Inter- 
est Economics  Center.  Cppies-of  the  original  technical  report  can  be 
obtained  from  the  National  Technical  Information  Service,  Spring- 
field, Virginia  22151  (PB-226447). 

Pesticide  Use 

The  farming  community  is  presently  the  major  user  of  pesticides. 
In  1973,  the  CEQ  contracted  with  RvR  Consultants  of  Shawnee- 
^       Mission,  Kansas  to  stiMy  the  reasons  why  farmers  use  pesticides,  the 
alternatives  to  pesticides  available  to  them,  and  their  sources  of  in- 
formation about  pesticides. 

^  In  preparing  their  report,  "Farmers*  Pesticide  Use  Dedsions  and 
Attitudes  on  Alternative  Crop  Protection  Methods,"  the  RvR  con- 
sultants studied  specifically  the  use  of  herbicides  and  insecticides  on 
com  and  soybeans  in  the  States  of  Iowa  and  Illinois.  They  surveyed 
J  ^  almost  300  farmers  comprehensively,  consulted  Federal  and  State 
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agricultural  research  and  extension  personnel,  and  conducted  a'  lit- 
erature survey. 

The  report  shows  that  herbicides  are  used^for  weed  control  by 
nearly  100  percent  tjf  all  corn  and  soybean  grcnvers  because  the  farm- 
ers find  them  to  be  effective,  convenient,  and  profitable.  Weed  con- 
trol exclusively  by  alternatives  such  as  cultivation  is  rarely  considered 
by  farmers. 

Insecticides  are  widely  used  on  com.  Most  famj^rs  now  use  less 
persistent  organic  phosphate  and  carbamate  insecticides  instead  of 
chlorinated  hydrocarbons,  especially  in  Illinois  where  the  Cooper- 
ative Extension  Service  has  actively  discouraged  the  use  of  aldrijj 
and  heptachlbr.  This  decrease  in  use  of  persistent  pesticides  has  not 
adversely  affected  corn  yields.  As  a  result  of  past  usage,  aldrin,  jdicl» 
drin,  and  hej^tachlor  residues  have  been  found,  in  significant  concen- 
trations in  the  soil  in  botll^Illinois  and  Iowa.  Insecticides  have  not 
rbeen  found-  necessary  on  soybean  crops  because  of  limited  incidents 
of  insect  Outbreaks.  ^ 

The  study  revealed  that  only  40  percent  of  the  acreage  treated 
for  insects  actually  needed  it^  that  is,  no  insect  outbreaks  oc- 
curred on  untreated  cropland  near  60  percent  of  the  acreage  treated. 
Excess  application  occurs  because  it  is  difficult  to  predict  pest  out- 
breaks. Farmers,  uncertain  about  when  to  uSe  control  measures,  con- 
sider treatment  a  relatively  inexpensive  form  of  insurance.  With  crop 
rotation  and  better  diagnosis  and  prediction  of  corn  insect  infesta- 
tions, the  application  of  insecticides  could  be  significantly  reduced. 

Farmers  currently  receive  most  of  their  inforoiation  about  pesti- 
cides from  the  industry  itself,  either  throu^  literature  distributed 
by  the  manufacturers  or  dii^ctly  from  pesticide  salesmen.  At  the 
same  time,  farmers  consider  university  specialists,  area  extension 
agents,  and  county  agents  useful  sources  of  information,  although 
tfeese  aigents  provide  but  a  small  fraction  of  the  information  on  pesti- 
cides received  by  farmers.  The  report  recommends  the  development 
of  a  much  more  extensive  information  system  utilizing  these  effective 
communicators  to  offset  the  biased  information  distributed,  by  pcst^«^ 
cide  manufacturers.  ^ 

Farmers  use  pesticides  primarily  for  economic  reasons ;  they  con- 
sider pesticides  the  most  effective  %nd  convenient  means  of  control. 
Farmers  receive  little  information  about  the  future  adverse  biologi- 
cal and  economic  effects  of  pesticides,  Which  include  herbicide  dam- 
age to  neighboring  crops,  biomagnification  of  persistent  pesticides, 
development  of  resistance  by'  target  pests,  and  destruction  of  natural 
control  factors.  The  RvR  study  recommends  that  information  on 
luch  future  effects,  as  well  as  the  comparative  effefctiveness  of  pesti- 
cides to  other  alternatives  available,  be  widely  disseminated  to 
farmers. 

The  RvR  Consultants  study  is  available  from  the  National  Tech- 
nical Information  Service,  Springfield,  VTrginia  22151  (PB-234  633/ 
AS). 
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The  Costs  of  Sprawl 

The  ('ouncil,  in  association  with  the  Department  of  Housing  and 
Urban*  Development  and  the  Environmental  Protection  Agency, 
rf?cently  published  the  results  of  a  1-year  study  of  the  economic, 
environmental,  natural  resource,  and  sockl  effects  of  alternative 
residential  (and  commercial)  developm^  p^ittems  on  the  urban 
fringe.  The  study  was  prepared  by  the  Real  Estate  Research  Cor- 
poration of  Chicago  and  is  entitled  The  Costs  of  Sprawl. 

The  study  is  an  analysis  of  prototype  development  patterns,  not 
of  actual  developments,  although  many  of  the  data  were  obtained 
from  empirical  studies  undciv^ken  by  others.  The  study  assumed 
typical  site  conditions  and  an  absence  of  any  existing  infrastructure 
such  as  roads  and  sewer3  at  the  site  and  then,  using  standard  unit 
cost  figures,  estimated  the  costs  of  building  alternative  types  of 
development. 

The  various  costs  were  first  estimated  for  different  neighborhood 
types,  each  neighborhood  being  composed  of  1,000  dwelling  units  of 
one  of  the  following  housing  types : 

—  single  family  homes,  conventionally  located 

—  single  family  homes,  clustered 

—  townhouses 

—  walkup  apartments  (2  stories) 
"    highrise  apartments  (6  stories) 

Because  many  environmental  and  economic  costs  cannot  be 
clearly  identified  at  a  small  scale,  neighborhoods  were  aggregated  ^ 
•  '  into  communities,  each  of  which  contained  10,000  dwelling  units  " 
(corresponding  to  a  population  of  33,600) .  Six  community  types 
were  analyzed,  each  containing  a  mixture  of  the  various  neighbor- 
hood housing  types  but  differing  in  the  amount  of  community 
"planning**  (used  here  to  mean  a  general  compactness  of  develop- 
ment) and  in  the  average  density  of  development. 

Many  of  the  study  results  are  summarized  in  the*  section^  the 
effects  of  urbanization  in  Chapter  1  of  this  report.  They  show  a 
surprising  consistency:  "planning**  to  some  extent,  but  higher  den- 
sities to  a  much  greater  extent,  result  in  lower  economic  costs,  lower 
environmental  costs,  less  consumption  of  natural  resources,  and  a 
reduction  in  some  personal  costs  for  a  given  number  of  dwelling' 
units.  \ 

The  results  are  not  directly  applicable  to  any  specific  development, 
either  existing  or  proposed.  The  features  of  a  particular  site  or  the 
characteristics  of  a  particular  community  may  substantially  affect 
the  magnitude  of  any  of  the  costs.  Nor  should  the  results  be  inter- 
preted as  recommending  one  type  of  development  over  another;  too 
many  costs  and  benefits  have-not  been  included,  particularly  those 
associated  with  questions  of  personal  preferences  and  the  revenues 
generated  by  different  development  types.  But  the  analysis  should 
provide  local  officials  with  better  information  about  the  impacts 
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of  different  developmertt  patterns,  allowing  them  to  make  more 
informed  decisions  about  the  future  fonn  of  their  communities. 

The  results  are  published  in  three  parts.  The  first  is  an  executive 
summary,  the  second  a  detailed  analysis  of  the  different  costs  for  the 
-  various  development  patterns  analyzed,  and  the  third  an  extensive 
cross-referenced  bil^liof^raphy  and  literature  review.  A  limited  num- 
ber of  (opies  are  available  from  CKQ>  the  Department  of  Housing 
and  Urban  Development,  or  from  the  L  S.  (Government  Printing 
Office. 


Leisure  Homes  Study 

The  Council,  in  association  with  the  Department  of  Housing  and 
Urban  Development  and  the  Appalachian  Regional  Commission  has 
sponsored  an  18-month  study  of  leisure  home  and  similar  recreational 
land  projects.  The  study  was  conducted  by  the  American  Society  for 
Planning  Officials  with  the  Conservation  Foundation,  the  Urban 
Land  Institute,  and  Professor  Richard  Ragatz  of  the  University  of 
Oregon  as  subcontractors.^  Some  of  the  results  of  this  study  are 
'  discussed  in  Chapter  1  of  this  Annual  Report. 

The.  first  part  of  the  study  involved  an  extensive  analysis  of  the 
market  for  recreational  properties.*  Using  several  new  sources  of 
data,  this  analysis  summarizes  what  is  known  about  the  number  and 
location  ot  lots  developed,  homes  built,  projects  started,  facilities 
provided,  and  about  the  developers  and  owners  of  these  properties. 
This  analysis/tilso  includes  regional  projections  of  recreational  devel- 
opments. 

The  second  part  of  the  study  involves  an  analysis  of  the  economic, 
environmental,  social,  and  political  impacts  of  leisure  homes  and 
certain  other  types  of  recreational  developments  on  the  localities  and 
regions  in  which  they  occur.  This  analysis  is  based  on  an  extensive 
review  of  previous  research  on  leisure  home  development  as  well 
as  a  number  of  case  studies  undertaken  by  the  research  team.  As 
mentioned  in  Chapter  1,  the  study  concludes  that  leisure  homes  are 
over  time  converted  into  permanent  residences  and  therefore  should 
be  viewed  as  a  special  form  of  early  urbanization  which  generates 
the  same  types  of  economic,  environmental,  and  social  impacts  as 
other  residential  developments.  Further,  leisure  home  developments 
may  create  more  serious  environmental  problems  than  most  residen- 
tial developments  because  they  often  take  place  where  there  are  few 
effecuvc  mnd  use  controls  and  are  often  built  to  lower  standards  and 
in  less  suitable  environments — for  example,  on  mountainsides  f^r  in 
wetlands — than  normal  surburban  subdivisions. 

In  terms  of  their  economic  impact  on  the  local  government,  the 
study  finds  that  as  l6ng  as  they  are  used  only  for  recreational  pur- 
poses, leisure  homes  usually  generate  tax  revenues  in  excess  of  the 
costs  of  the  public  services  required.  However,  as  the  developments 
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become  converted  to  permanent  homes,  these  costs  may  exceed  the 
tax  payments,  particularly  if  conversion  results  in  a  need  for  public 
investment  to  upgrade  or  replace  roads,  water  supplies,  and  sewers. 

Private  recreational  developments  may  also  create  social  problems 
resulting  from  the  impact  of  outsiders  on' the  l^jcal  culture  and  the 
way  such  developments  interfere  with  the  public's  use  of  valuable 
recreational  environments. 

Finally,  the  ^?tudy  analyzes  and  recommends  local,  state,  and 
Federal  legislative  mechanisms  for  mitigating  the  various  adverse 
impacts  that  the  developments  may  generate. 

The  results  of  the  study  will  be  published  by  CEQ  and  HUQ.  One 
volume  will  summarize  the  findings  of  the  study,  and  a  second 
volume  will  be  a  handbook  for  use  by  local  officials  in  reviewing  and 
evaluating  the  probable  impacts  of  proposed  projects. 


Secondary  Effects  of  Transportation 

and  Sewage  Facilities  \ 

CEQ,  in  association  with  the  Department  of  Housing  and  Urban^ 
Development  and  the  Environmental  Protection  Agency,  has  spon- 
sored an  18-month  study  of  the  secondary  effects  of  two  important 
e>  types  of  investments  which  stimulate  land  development— land  trans- 
portation systems  and  wastewater  collection  and  treatment  systems. 
This  study  has  been  conducted  by  the  Environmental  Impact  Cen- 
ter, Inc.,  of  Newton,  Massachusetts.  The  results  are  also  discussed 
in  Chapter  1  of  this  report. 

The  first  task  of  the  study  involved  a  comprehensive  review  of 
previous  research  and  literature  dealing  with  the  impacts  of  high- 
ways, mass  transit  facilities,  and  sewers  on  residential  commercial, 
and  industrial  development.  The  annotated  bibliograph>,  literature 
review,  and  subject  reference  resulting  from  the.se  efforts  are  being 
published  by  EPA. 

The  second  part  of  the  study  has  involved  the  development  of  tools 
to  be  use^l  by  planners  artd  reviewers  of  proposed  investments  in 
analyzing  the  degree  of  development  expected  to  be  stimulated  by 
new  transportation  and  sewer  investments.  These  analytical  tools 
range  from  simple  checklists,  which  can  be  used  to  predict  whether 
a  potential  investment  Ls  likely  to  have  a  significant  impart,  to  quanti- 
tative regression  equations,  which  predict  the  number  of  acres  likely 
to  be  developed  in  different  ways  depending:  upon  the  value  of  such 
variables  as  acpefssibility,  vacant  land,  and  the  existence  of  other 
transportation  and  sewer  facilities. 

The  results  of  the  study  are  .expected  to  provide  valuable  assistance 
in  the  preparation  and  reyijgw  of  environmental  impact  statements. 
The  full  report  will  be  published  by  CEQ.  • 
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Fuel  Economy  Project 

Even  prior  to  the  Arab  embargo,  it  was  clear  that  the  automobile, 
which  is  responsible  for  nearly  13  percent  of  U.S.  energy  consump- 
tion, should  be  a  focus  of  attention  in  any^'energy  conservation  effort. 
It  was  also  apparent  that  little  was  known  about  how  the  design, 
purchase  or  use  of  the  automobile  is  related  to  price  of  gasoline  or 
other  variables  bearing  on  conservation  of  energy.  Accordingly  CEQ, 
^  in  cooperation  with  the  Department  of  .the  Interior,  the  Environ- 

mental Protection  Agency,,  and  the  Department  of  Transportation, 
initiated  a  research  effort  to  develop  a  better  understanding , of 
the  economicjs  of  fuel  consumption  in  the  automobile  sector. 

Three  research  tasks  were  formulated.  The  first  was  an  econo- 
metric investigation  of  the  short-run  sensitivity  of  gasoline  consump- 
^  tion  to  price,  income,  and^  other  factors.  This  study  was  undertaken 

'  ^  ^  by  Data  Resources,  I^ic.  and  built  upon  work  performed  eariier  for 
,  the  Energy  Policy  Project  of  the  Ford  Foundation.  An  inWrim-re- 
port,  A  Study  of  the  Quarterly pemared  for  Gasoline  and  Impacts  of 
Alternative  Gasoline  Taxes:  ijhterim  Report,  was  published  in  De- 
cember 197^.  The  final  reporf,  A  Study  of  the  Demand  for  Gasoline, 
was  conipleted  in  July  1974.  The  two  publications  are  available  from 
the  National  Technical  Information  Service,  Springfield,  Va  22151, 
as  PB-226  12^/ AS  and  PB-^235  254/ AS  respectively. 

The  second  and  third  research  tasks  were  complementary,  exam- 
ining  supply  and  demand  in  the  automobile  market  in  terms  of  fuel 
efficiency.  The  supply  study,  performed  by  Hittman  Associates,  Inc., 
focused  upon  the  tech*nological  alternatives  available  to  manufac- 
turers to  improve  fuel  efficiency.  The  probable  costs  and  lead  times 
associated  with  putting  various  energy-conserving  alternatives  into 
production  were  also  examined  in  the  context  of  possible  govern- 
ment regulatory  actions.  The  report,  entitled  A  Study  of  Industry  Re- 
sponse to  Policy  Measures  Designed  to  Improve  Automobile  Fuel 
Economy,  was  published  in  February  1974  and  is  available  from  thje 
National  Technical  Information  Service  (PB~234  625/ AS). 

The  demand  study,  undertaken  by  Chase  Econometric  Associates, 
developed  an  econometric  model  of  demand  for  automobiles  ac- 
cording to  their  fuel  efficiency.  Demand  for  different  categories  of 
automobiles^as  related  to  |*asoline  prices,  income,  and  other  vari- 
ables. This  demand  characterization  wa*;  linked  to  a^eparate  model 
which  calculated  the  composition  of  the  entire  national  fleet  of  auto- 
mobiles in  any  given  year,  weighted  by  typical  usage  patterns  (e.g., 
new  cars  are  ordinarily  driven  more  than  old  cars)  to  arrive  at  total 
fuel  consumption  of  automobiles  by  year.  The  model  was  run  sev- 
eral times  to  examine  the  effects  of  different  government  policies, 
including  different  levels  of  taxes. 

The  major  generalization  to  be  derived  from  these  stiidies  is  that 
changes  in  gasoline  prices  affect  gasoline  consumption  in ji  predict- 
able manner  in  the  shortgun  and  in  a.much  more  significant  manner 
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in  the  Ioniser  tonii,  afid  therefore  that  automobile  fuel  consumption 
should  not  be  thoui^^ht  of  as  an  insensitive  demand  growing  unvary- 
ingly from  year  to  year.  Over  a*  period  of  time,  rising  gasoline  prices 
induce  consumers  to  demand  smaller,  more  efficient  vehicles.  Manr 
ufacturers,  in  tui^n,  respond  rapidly  by  offering  a  greater  selection  of 
smaller  cars  and  efficiency-improving  innovations  across  their  lines. 

Th(*  results  of  the  studies  also  tend' to  show  that  Federal  action 
to  discourage  fuel  consumj)tion  through  taxes  on  gasoline  and  auto- 
mobiles, or  through  direct  ii!J(Ul^tion  of  auto  fuel  efficiency,  would 
have  small  overall  impacts  oi^vttle  economy.  The  results  also  revealed, 
however,  that  analysis  of  such  measures  must  include  consideration 
of  the  larger  pofential  effects  on  particular  industries  and  particu- 
lar regions. 

Although  this  project  has  by  no  mea^iranswered  all  questions  asso- 
ciated with  automotive  fuel  consumption,  it  re;presents  the  first  inte- 
grated attempt  to  construct  a  useful  tool  for  analyzing  this  highly 
complex  and  important  market.  The  results  have  stimulated  consider- 
able discussiort  which  will  undoubtedly  lead  to  further  research.  We 
will  then  have  an  even  better  understanding  of  this  critical  element 
of  our  energ\'  and  economic  systems. 


Ecosystems  Models 

The  publication  of  the  study.  The  Limits  to  Growth,  has  simu- 
lated substantial  interest  in  the  dynamic  modeling  of  global  and 
regional  ecosyste^ns.  "  Several  institutions  around  the  world  are  de- 
veloping models  to  verify  or  exteaid  the  original  work  sponsored,  by 
the  Club  of  Rome.  CEQ  has  been  partially  supporting ^ne  such 
effort  being  carried  on  by  the  Systems  Research  Center  at  Case-West- 
ern Reserve  University.  Employing  techniques  and  data  previously 
established  in  other  modeling  efforts,  this  study  has  developed  for 
CEQ  a  set  of  regionalized  dynamic  models  of  four  selected  world 
systems  :^  water,  phosphorus,  nitrogen,  and  energy. 

These  quantitative  computer  models  were  designed  as  tools  to: 
(1)  assess  the  available  supplies,  uses,  and  fates  of  the  resources 
studied,  (2)  to  answer  questions  concerning  the  impacts  of  p%>ula- 
tion  growth,  economig  development,  and  various  management  prac- 
tices on  the  natural  resources  studied,  and  (3)  indicate  the  influences 
oif  resource  scarcity  on  the  growth  and  development  of  human  society. 

The  water  model  is  basically  a  model  of  hydrologic  cycle,  analyz- 
ing both  water  supply  (from  precipitation,  groundwater,  surface 
'water,  oceans,  and  water  recycling)  and  demand  for  domestic,  indus- 
trial, agricultural,  and  cooling  uses. 

The  water' model  has  been  used  to  project,  for  the  United  States 
and  Latin  America,  man's  "need  for  and  impact  on  water  availability 
under  alternative  future  scenarios.  The  scenarios  are  based  on  dif- 
ferent assumptions  about  population  and  economic  growth,  w'ater 
mana<?pTTipnt,  and  other  impoitanl  variables.  The  projections  have 
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analy7:ed  the  future  adequacy  of  domestic,  agricultural,  industrial, 
and  power  plant  cooling  water  supply,  as  well  as  the  effects  of  desali- 
nation and  various  strategies  of  land  management,  artificial  aug- 
mentation of  precipitation-,  and  wastewater  reuse. 

The  phosphorus  and  nitrogen  models  describe  and  simulate  the 
major  world  reservoirs,  transfer^rocesses,  and  demands  for  these  two 
essential  nutrients.  Five  basic  sources  of  supply  are  considered: 
minerals,  the  atmosphere,  and  terrestrial,  freshwater,  and  marine 
ecosystems.  Demand  is  disaggregated  into  agricultural,  industrial, 
and  domestic.  • 

Employing  different  sets  of  assumptions  about  future  population 
growth,  fertilizer  use,  and  other  major  factors,  the  phosphorus  model 
has  been  used  .to  project  the  availability  of  phosphates  globally  and 
by  each  of  10  world  regions  through>2050. 

The  energy  model  focuses  on  solar  energy  and  how  it  flows  m 
agriculture,  is  stored  iq  fuels,  and  is  transformed  into  winds  and 
other  potential  energy  resources  such  as  hydroelectric  power.  It 
also  analyzes  the  production  of  waste  energy,  its  effect  on  global 
temperature,  and  the  resulting  impact  on  ice  cover,  clouds,  and  pre- 
cipitation. These  impacts  in  turn  affect  the  amount  of  solar  energy 
reaching  the  earth.  The  energy  model,  which  has  not  yet  been  dis- 
ajggregate^i^below  the  global  level,  is  basically  composed  of  five  sub- 
models, as  indicated  in  Figure  2. 
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Modeling  of  global  and  regional  ecosystems  is  a  new  focus  of 
intellectual  inquiry  and  one  which  is  highly  complex.  The  construc- 
tion of  models  requires  vast  amounts  of  data  and  careful  validation 
and  testing,  and  as  yet  their  results  can  only  be  considered  prelimi- 
nary. But  such  models  are  promising  tools  for  comprehending  the 
complex  interactions  of  global  systems,  and  it  is  important  that  efforts 
to  improve  and  validate  them  continue  to  go  forward. 


Footnotes 

1.  CEQ,  Energy  and  the  Environment — Electric  Power  (1973'). 

2.  CEQ,  Third  Annual  Report  (1972),  pp.  11^16. 

3.  Jack  Nobel  has  served  as  a  consultant  to  ASPO  on  legal  issues  affecting 
these  developments. 

4.  The  report  on  this  part  of  the  study  v^ill  be  summarized  in  the  final 
project  report  to  be  published  by  CEQ,  but  it  is  also  available  separately 
from  National  Technical  Information  Service,  Springfield,  Va.  22151 
{Recreational  Properties:  An  Analysis  of  the  Markets  for  Priv^ately 
Owned  Recreational  Lots  and  Leisure  Homes,  PB~233  148 /AS)  and 
from  Professor  Ragatz. 

5.  Donella^  H.  ^eadov^rs  et  al.,  The  Limits  to  Growth:  A  Report  for  the  Club 
of  Rome's  Project  oh  the  Predicament  of  Mankind  {New  York:  Universe 
Books,  1972). 
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APPENDIX  A       .  J\ 

f 

Organization  and  Staf^  ^ 
of  the 

Council  on  Environmental  Quality 


The  Council  ■■ 

Russell  W.  Peterson  was  sworn  in  as  Chairman  of  the  Council  on  Novem- 
ber 30,  1973.  From  1969  to  1973  he  was  Governor  of  Delaware.  While 
Governor,  he  served  as  Chairman  of  the  National  Advisory  Commission  on 
Criminal  Justice  jStandards  and  Goals,  Chairman  of  the  Committee  on  Crime 
Reduttion  and  Public  Safety  of  the  National  Governors*  Conference,  Chair- 
man of  the  Education  Commission  of  the  Sfaftes,  and  Chairman  of  the 
Delaware  River  Basin  Commission.  From  1942  to  1968,  Chairman  Peterson 
was  with  the  DuPont  Company.  In  1971  he  was  named  Conservationist  of 
the  Year  by  the  National  Wildlife  Federatimi^d  given  the  Gold  Medal 
Award  by  the  World  Wildlife  Fund. 

John  A.  Busterud  and  Dr.  Beatrice  K^Willard  are  the  other  Members  of 
the  Council,  both  appointed  in  197?rMr.  Busterud  was  Deputy  Assistant 
Secretary  of  Defense  for  Environme/tal  Quality  from  1971  to  1972.  Prior  to 
this,  he  practiced  law  with  a  San  Francisco  firm  specializing  in  conservation 
and  antitrust  law.  He  was  a  membqr  of  the  Assembly  in  "the  California 
Legislature.  His  activities  have  involvedvljiig^  many  conservation  projects. 

Dr.  Willard,  «an  ecologist,  is  former  President  of  the  Thorne  Ecological 
Institute  of  Boulder,  an  ecology  center  for  industrial  and  government  decision- 
makers. She  served  ag  Chairman  of  the  Denver  Olympic  Planning  Board  and 
as  Secretary  of  the  Colorado  Air  Pollution  Control  Commission.  She  has 
been  a  professor  of  biology  at  the  University  of  Colorado,  has  taught  in  the 
puBlic  schools,  and  waa  a  ranger  naturalist  in  the  National  Parks.  She  is  the 
author  of  books  on  alpine  ecosystems. 

The  Council  Staff  ^ 

The  CounciPs  staff  is  primarily  responsible  for  developing  policy  proposals 
through  legislation,  special  reports;  task  forces,  and  other  means.  It  also 
assists  in  the  coordination  of  Federal  environmental  policy.  The  staff  is  respon- 
sible for  review  and  evaluation  of  Federal  activities  which  have  a  potential 

495 


effect  on  the  environment  and  for  policy  development  relating  to  such 
activities.  Steven  D.  Jellinek  is  Staff  Director  and  Steffen  W.  Pifehn  is  Assistant 
Staff  Director.  Malcolm  F.  Baldwin,  Paul  F.  Bente,  Jr.',  Stephen  Gage,  John  P.^^ 
Hills,  William  Matuszeski,  Warren  Muir,  and  Barrett  J.  Riordan  are  senior 
staff  members.  Staff  members  are  Gerald  L.  Brubaker,  Edwin  H.  Clark, 
Barry  R.  Flimm,  Brian  P.  Jenny,  Michael  J.  Kane,  Marilyn  W.  Klein, 
Sheila  A.  Mulvihill,  James  J.  Rcisa,  Jr.,  Richard  B.  Sheppard,  and  Marvin  I. 
Singer.  ^, 


General  Counsel 

The  General  Counsel's  office  is  responsible  for  review  of  legislative  and 
regulatory  matters  coming  before  the  Council,  specifically  with  regard  to 
interpretation  and  implementation  of  the  National  Environmental  Policy  Act. 
Gary  L.  Widman,  General  Counsel  tp  the  Council,  is  assisted  by  David  Cook, 
Charles  P.  Eddy,  and  Neil  Orloff. 

*  -J' 

Advisors 

Technical  advisors  on  the  Council  staff  provide  expertise  in  the  areas  of 
science  and  international  affairs,^  They  are  Lee  M.  Talbot,  Senior  Scienfist 
and  Earl  H.  Lubensky,  Senior  Staff  Member  for  International  Affairs,  who  i^ 
assisted  by  Ldon  M.  S.  Slawcchi.  Mr.  Lubensky  and  Mr.  Slawecki  are  on 
detail  from  the  Department  of  State  and  the  U.S.  Information  Agency, 
respectively. 

\ 

Administrative  Staff 

John  R.  Fogarty  is  Public  Information  Officer,  Willis  G.  Savage  is  Admin- 
istrative Officer,  and  Lois  A.  Brooks  is  Assistant  Administrative  Officer. 


Supportive  Staff  ^ 

Florence  L.  Broussard,  Ruth  W.  Nefflen,  and  Marjory  D.  Bianchi  are 
executive  assistants  to  the  Chairman,  Mr.  Busterud^^and  Dr.  Willard  respec- 
tively. Other  staff  members  are:  Eugene  H.  Able,  Julia  Aleasio,  Margaret  C 
Battle,  Bemice  J.  Carney,  Yvonne  R.  Co untee,  Joyce  M.  Cox,  Odelia  L. 
Doggette,  Michael  R.  Jlowers,  Betty  M.  Ferguson,  Margaret  M.  Gugino^^ 
Marianne  Hollister,  Anna  M.  Klockc,  Barbara  A.  Luckelt,  Elizabeth  M. 
MalTef,  Mur^l  L.  Montgomery,  Wendell  P.  Parker,  Janet  A,  Peck,  Barbara  E. 
Sergeant,  afi^  Norma  L.  Williams. 

Interns 

Wjth  the  Council  for  a  jjart  of  1974  have  bqen  :  Douglas  M.  Banle,  Uni- 
versity m  Pennsylvania ;  Jonathan  Barlow,  Jan  Bergquist,  ajid  Karen  Bohling, 
PrescottlCollegc*;  Marq  Breslow,  Duke  Univdrsity;  "W^ndy  L.  Burnard,  College 
of  Woo^^;  Stephen  L.  Cochrai^  Amherst  College;  Joseph  W.  Creekmore, 
III,  KentSt^vJe  University;  Anthony  R.  de  Alcuaz,  AUniversity  of  California; 
Stephen  J.  Fmbc^ne,  Prescott  College;  William  H.  GalUgan,  Jr.,  New  York 
University;  Mclanie  Guldman  and  Robin  Harrison,  Pre^du  College;  Howard 
J.  Klein^ttke  University;  Irene  Knight,  Prescott  CoMege;  Gail  Judy  Matcl-. 
son.  University  of  California  at  Los  Angeles ;  "Patricia  Moody,  Prescott  Col- 
lege; Michael  C.  Normoyle,  Cornell  Law  Schpol;  B.  Thomas  Parry,  Uni- 
versity of  Caifornia,  Berkeley;  Steven  G.  Phillips,  Georgetown  University; 
Henderson  W.  Pritchard,  Dejnison  University;  George  A.  Reigeluth,  the  Johns 
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Hopkinfi  School  of  Advanced  International  Studies;  Kati  Reschncr  and 
Joanne  Richter,  Preocott  College;  James  A.  Rogers,  III,  Yale  University; 
Jfoseph  I.  Rosenberg,  University  of  Massachusetts;  Pam  Schmidt,  Prescott 
College;  Robert  A.  Shinn,  Brown  University;  Anne  M.  Skjaerlund,  Yale 
School  of  Forestry ;  Stephanie  Smith,  Welleslcy  College ;  Joseph  C.  Stillman, 
University  of  Pennsylvania;  Nancy  Van  Alstine,  Deb  Wallen,  William  Weiler, 
and  Gratia  Winship,  Prescott  College,  and  David  Weiman. 
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APPENDIX  B 


The  National  Environmental 
Policy  Act  of  1969, 
Public  Law  91-190 
January  1, 1970 
(42  U^.C.  4321-4347) 


An  Act  to  establish  a  national  policy  for  the  environment,  to  provide  for 
the  establishment  of  a  Council  on  Environmental  Quality,  and  for  other 
purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled ,  That  this  Act  may  be  cited  as  the 
"National  Environmental  Policy  Act  of  1969." 


Purpose  ^ 

Sec.  2.  The  purposes  of  this  Act  are:  To  declare  a  national  policy  which 
will  encourage  productive  and  enjoyable  harmony  between  man  and  his 
environment;  to  promote  efforts  which  will  prevent  or  eliminate  damage 
to  the  environment  and  biosphere  and  stimulate  the  health  and  welfare 
of  man;  to  enrich  the  understanding  of  the  ecological  systems  and  natural 
resources  important  to  the  Nation;  and  to  establish  a  Council  on  Environ- 
mental Quality. 


Title  1 

Declaration  of  National  Environmental  Polfcy 

Sec  101.  (a)  The  Congress,  recognizing  the  profound  impact  of  man'i 
activity  on  the  interrelations  of  all  components  of  the  natural  environment, 
particularly  the  profound  influences  of  population  growth,  high-jdeniity  Urban- . 
ization,  industrial  expansion,  resource  exploitation,  and  new  and  expanding- 
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technological  advances  and  recognizing  further  the  critical  importance  of 
restoring  and  maintaining  environmental  quality  to  the  overall  welfare  and 
development  of  man,  declares  tliat  it  b  the  continuing  policy  of  the  Federal 
,  Govenrnicnt,'  in  cooperation  witli  State  and  local  governments,  and  other 
concerned  public  and  private  organizations,  to  use  all  practicable  means  and 
measures,  including  financial  and  technical  assistance,  in  a  manner  calculated 
to  foster  and  promote  the  general  welfare,  to  create  and  m^ntain  conditions 
under  which  man  and  nature  can  exist,  in  productive  harmony,  and  fulfill 
the  social,  economic,  and  other  requirements  of  present  and  future  genera- 
tions of  Americans. 

(b)  In  order  to  carry  out  tlie  policy  tet  forth  in  this  Act,  it  is  the  con- 
tinuing responsibility  of  the  Federal  Government  to  use  all  practicable  means, 
consistent  witli  other  essential  considerations  of  national  policy,  to  improve 
and  coordinate  Federal  plans,  functions,  programs,  and  resources  to  the 
end  that  the  Nation  may — 

(1)  Fulfill  the  responsibilities  of  each  generation  as  trustee  of  the 
environment  for  succeeding  generations; 

(2)  Assure  for  iUl  Americans  safe,  healthful,  productive,  and  estheti-^ 
cally  and  culturally  pleasuring  suroundings ; 

(3)  Attain  the  widest  range  of  beneficial  uses  of  the  environment 
without  degradation,  risk  to, health  pr  safety,  or  other  undesiraUe.  and 
unintended  consequences ; 

(4)  Preserve  important  historic,  cultural,  and  natural  aspects  of 
^      our  national  heritage,  and  maintain,  wherever  possible,  an  environment 

which  iupporti  diversity,  and  variety  of  individual  choice; 

(5)  Achieve  a  balance  between  population  and  resource  use  which 
will  permit  high  standards  of  living  and  a  wide  sharing  of  life's 
amenities;  and 

(6)  pnhance  the  quality  of  renewable  resources  and  approach  the 
maximum  attainable  recycling  of  depletable  resources. 

(c)  The  Congress  recognizes  that  each  person  should  enjoy  a  healthful 
environment  and  that  each  person  has  a  responsibility  to  contribute  to  the 
preservation  and  enhancement  of  the  environment.^ 

Sec.  102.  The  Congress  authorizes  and  directs  that,  to  the  fullest  extent 
possible :  ( 1 )  the  policies,  regulations,  and  public  laws  of  the  United  States 
shall  be  interpreted  and  administered  in  accordance  with  the  policies  set  forth 
in  this  Act,  and  (2)  all  agencies  of  the  Federal  Gfovemment  shall-r- 

i  (A)  Utilize  a  systematic,  interdisciplinary  approach  which  will  insure 
the  integrated  use  .of  the  natural  and  social  sciences  and  the  environ- 
mental design  arts  in  planning  and  in  decisioninaking  which  may  have 
an  impact  on  man's  environment^ 

(B)  Identify  and  develop  methods  and  procedures,  in  consultation 
with  the  Council  on  Environmental  Qujdity  established  lyy  title  II  of 
this  Act,  which  will  insure  that  presently  unquantified  environmental 
amenities  andf  values  fhay  be  given  appropriate  consideration  in  decision- 
making along  with  economic  and  technical  considerations; 

(C)  Include  in  every  recommendation  or  report  on  proposals  for 
legislation  and  other  major  Federal  actions  significantly  affecting  the 
quality  of  the  human  environment,  a  detailed  statement  by  the  respon- 
sible official  on— 

(i)  The  environmental  impact  of  the  proposed  action, 

(ii)  Any  adverse  environmental  effetts  which  cannot  be  avoided 
should  the  proposal  be  implemented, 

(iii)  Alternatives  to  the*  proposed  action, 

(iv)  The  relationship  between  local  short-term  uses  of  man's 
environment  and  the  maintenance  and  enhancement  of  long-term 
productivity,  and 

(v)  Any  irreversible  and  irretrievable  commitments  of  resources 
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which  would  be  involved  in  the  propoicd  action  should  it  be 
implemented. 

Prior  to  making  any  detailed  statement,  the  resjionBible  Federal  ofiTicial 
shall  consult  with  and  obtain  the  comments  of  any  Federal  agency  which 
has  juricdiction  by  law  or  special  expertise  with  respect  to  any  environ- 
mental impact  involved.  Copies  of  auch  statement  and  the  comments  and 
views  of  the  appropriate  Federal,  State,,  and  local  agencies,  which  arc 
authorized  to  develop  and  enforce  environmental  standards,  shall  be  maije 
available  to  the  President,  the  Council  on  Environmental  Quality  and  to 
the  public  as  provided  by  section  552  of  titlG  5,  United  States  Code, 
and  shall  accompany  .the  proposal  through  the  existing  agency  review 
processes ; 

(D)  Study,  develop,  and  describe  appropriate  alternatives  to  rcconj- 
mended  courses  of  action  in  any  proposal  which  involves  unresolved 
conflicts  Concerning  alternative  uses  of  available  resources; 

(E)  Recognize  the  worldwide  and  long-range  character  of  environ- 
mental problems  and,  where  consistent  with  the  foreign  policy  of  the 
United  States,  lend  appropriate  support  to  initiatives,  resolutions,  and 
programs  designed  ^o  maximize  international  cooperation  in  anticipatil^g 
and  preventing  a  decline  in  the  quality  of  mankind's  world  environment ; 

(F)  Make  availaWe  to  States,  counties,  municipalities,  institutions,  and 
individuals,  advice  and  information  useful  in  restoring,  maintaining,  and 
enhancing  the  qualify  of  the  environment ; 

(G)  Initiate  and  utilize  ecological  injformation  in  the  planning  and 
development  of  resource-oriented  projects;  and 

(H)  Assist  the  Council  on  Environmental  Quality  established  by  title 
11  of  this  Act. 

Sec.  103.  All  agencies  of  the  Federal  Government  shall  review  their  present 
statutory  authority,  administrative  regulations,  and  current  policies  and  proce- 
dures for  the  purpose  of  determining  whether  there  are  any  deficiencici  or 
inconsistencies  therein  which  prohibit  full  compliance  with  the  purposes  and 
provisions  of  this  Act  and  shall  prOpose  to  the  President  not  later  than 
July  1,  1971,  such  measurers  as  may  be  necessary  to  bring  thier  authority  and 
policies  into  conformity  with  the  intent,  purposes,  and  procedures  set  forth  in 
this  Act 

Sec.  104.  Nothing  in  section  102  or  103  shall  in  any  way  afTcct  the  specific 
statutory  obligations  of  any  Feder^d  agency  (1)  to  comply  with  criteria  or 
standards  of  environmental  quality,  (2)  to  coordmate  or  consult  with  any  other 
Federal  or  State  agency,  or  (3)  to  act,  or  refrain  from  acting  contingent  upon 
the  recommendations  or  certification  of  any  other  Federal  or  State  agency. 

Sec.  105.  The  policies  and  goals  set  forth  in  this  Act  are  supplementary 
to  those  set  forth  in  existing  authorizations  of  Federal  agencies. 


Title  ii 

Council  on  Environmental  Quality 

Sec.  2P1.  The  President  shall  transmit  to  tfee  Congress  annual^bcginning 
July  1,  1970,  an  Environmental  Quality  Report  (hereinafter  referred  to  as 
the  "report")  which  shall  set  forth  ( 1 )  the  status  and  condition  of  the  major 
natural,  maimiade,  or  altered  environmental  classes  of  the  Nation,  including, 
but  not  limited  to,  the  air,  the  aquatic,  including  marine,  estuarine,  and  fresh 
water,  and  the  terrestrial  environment,  including,  but  not  limited  to,  the 
forest,  dryland,  wetla^^,  range,  urban,  suburban  and  rural  environment;  (2) 
current  and  for^eeable  trends  in  the  quality,  management  and  utilization  of 
such  environments  and  the  effects  of  those  trends  on  the  social,  economic,  and 
other  requirements  of  the  Nation;  (3)  the  adequacy  of  available  natural  re- 
sources for  fulfilling  human  and  economic  requirements  of  the  Nation  in  the 
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light  of  expected  population  pressures;  (4)  a  review  of  Ae  programs  and 
activities  (including  regulatory  activitiesj^^of  the  Federal  Government,  tht 
§i,tate  and  local  governments,  and  nongovernmental  entities  or  individuals  with  yf 
particular  reference  to  dieir  effect  on  the  environment  and  on  the  conservationf 
development  and  udlization  of  natural  resources;  and  (5)  a  program  for 
remedying  the  deficiencies  of  existing  programs  and  activities,  together  with 
recommendations  for  le^lation. 

Sec.  202.  There  is  created  in  the  Executive  Ofltee  of  the  President  a  Coun- 
cil on  Environmental  Quality  (hereinafter  referred  to  as  the  "Council").  The 
Council  shall  be  composed  of  three  members  who  shall  be  appointed  by  the 
President  to  serve  at  his  pleasure;  by  and  with  the  advice  and  consttlfbf  the 
Senate.  The  President  shall  designate  one  of  the  memben  of  the  Council  to 
serve  as  Chairman.  Each  member  shall  he  a'penon  who,  as  a  result  of  his 
training,  expenence,  and  attainments,  iii  exceptionally  well  qualified  to  analyze 
and  interpret  environmental  trends  and  information  of  all  kinds;  to  appraise 
prQsmms  and  activities  of  the  Federal  Government  in  the  light  pf  the  policy 
setfw^h4n  title  I  of  this  Act;  to  be  conscious  of  an^J  responsive  to  the  scientific, 
economic,  social;  esthedc,  and  cultpi^  needs  and  interests  of  the  Nadon ;  and 
to  formulate  [\i)d  recohimend  national  policies  to  promote  the  improvement 
of  the  quality  of  the  environment. 

Sec.  203.  The  Council  may  employ  such  officers  and  employees  as  may  be 
ncceissary  to  carry  out  its  functions  under  this  Act.  In  addition,  tite  Council 
may  employ  and  fix  the  compensation  of  such  experts  and  consultants  as  may 
be  necessary  for  the  carrying  out  of  its  functions  under  this  Act,  in  accordance 
with  section  3109  of  tide  5^,  United  States  Code  (but  without  regard  to  the 
last  sentence  thereof). 

Sec.  204.  It  shall  be  the  duty  and  function  of  the  Council — 

(1)  To  assist  and  advise  the  President  in  the  preparation  of  the  En- 
vironmental Quality  Report  required  by  section  201 ; 

(2)  To  gather  timely  and  au^oritative  information  concerning  the 
conditions  and  trends  in  the  quality  of  the  environment  both  current  and 
prospective,  to  analyze  and  interpret,  such  ir\formation  for  the  purpose  of 
determining  whether  such  conditions  and  trends  are  interfering,  or  are 
likely  to  interfere,  with  the  achievement  of  the  policy  set  forth  in  tide  I 
of  this  Act,  and  to  compile  and  submit  to  the  President  studies  relating  to 
such  conditions  and  trends; 

(3)  To  review  and  appraise  the  various  programs  and  activities  of 
the  Federal  Government  in  the  light  of  the  policy  set  forth  in  tide  I  of  this 
Act  for  the  purpose  of  determining  the  extent  to  which  such  programs  and 
activities  arc  contributing  to  the  achievement  of  such  policy,  and  to  make 
recommendations  to  the  President  with  respect  thereto; 

(4)  '  To  develop  and  reconmiend  to  the  President  national  policies  to 
foster  and  promote  the  improvement  of  environmental  quality  to  meet 
the  conservation,  social,  economic,  health,  and  other  requirements  and 
goals  of  the  Natioti ; 

(5)  To  conduct  investigations,  studies,  surveys,  research,  and  analyses 
relating  to  ecological  systems  and  environmental  quality; 

(6)  To  document  and  define  changes  in  the  natural  environment, 
including  the  plant  and  animal  systems,  and  to  accumulate  necessary 
data  and  other  information  for  a  continuing  analysis  of  these  changes 

\       or  trends  and  an  interpretatfon  of  their  underlying  causes; 

(7)  To  report  at  least  once  each  year  to  the  President  on  the  state 
and  condition  of  the  environment;  and 

(8)  To  make  and  furnish  such  studies,  reports  thereon,  and  recom- 
mendations with  respect  to  matters  of  policy  and  legislation  as  the 
President  may  request. 

Sec.  203.  In  exercising  its  powers,  functions,  and  duties  under  this  Act, 
the  Council  shallv^ 
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( 1 )  Consult  with  the  Citizens*  Advisory  Committee  on  Environmental 
Quality  established  by  Executive  Order  1 1472,  dated  May  29,  1969, 
and  with  such  representatives  of  science,  inqustry,  agriculture,  labor,  con- 
servation organizations.  State  and  local  gciyermnents  and  other  groups, 
as  it  deems  advisable  ,*  and 

(2)  Utilize,  to  the  fulkst  extent  possible,  the  lerviccs,  facilities  and 


agencies  and  organizations,  and^ndividuals,  in  order  that  duplication 
of  effort  and  expense  may  bo  avoided,  thus  assuring  that  the  Councils 
activities  will  not  unnecessarily  overlap  or  conflict  with  .similar  activities 
authorized  by  law  and  performed  by  established  agencies. 
Sec.  206.  Members  of  the  Council  shall  serve  full  time  and  the  Chairman 
of  the  Council  shall  be  compensated  at  the  rate  provided  for  Level  Ilof  the 
Executive  Schedule  Pay  Rates  (5  U.S.C.  5313).  The  other  membcrsbLthe 
Council  shall  be  compensated  at  ^^ic  rate  provided  for  Level  IV  of  the  Ex«u^ 
tive  Schedule  Pay  Rates  (5  U.S.C.  5315). 

Sec.  207.  Thfire  are  authorized  to  be  appropriated  to  carry  out  the  provi- 
sions of  this  Act  not  to  exceed  ^300,000  for  fiscal  year  1970,  »700,000  for 
fiscal  year  1971,  and  $1  million  for  each  fiscal  year  thereafter. 

Approved  January  1,  1970.  ^  ^  .  - 


information 


public  and  private 
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APPENDIX  C 

The  Enviranmental  Quality 
Improvement  Act  of  1970, 
Public  Law  91-:^4,^ 
April  3, 1970 
(42  U.S.C.  4371-4374) 


Title  ii — Environmental  Quality 

(of  the  Water  Quality  Improvement  Acprf^70) 

Short  Title  ^ 

Sec.  201.  This  title  may  be  cited  as  the  "Environmental  Quality  Improve- 
ment Act  of  1970." 


Rndfngs,  DeclaratJonSp  and  Purposes 

Sec.  202.  (a)  The  Congress  find*— 

(1)  That  man  has  caused  changes  in  the  environment; 

(2)  That  many  of  these  changes  may  affect  the  relationship  between 
man  and  his  environment ;  and 

(3)  That  population  increases  and  urban  concentration'' contribute 
directly  to  pollution  and  the  degradation  of  our  environment 

(b)(1)  The  Congress  declares  that  there  is  a  national  policy  for  the  en- 
vironment v/hich  provides  for  th6  enhancement  of  environmental  Jiuality. 
This  policy  is  evidenced  by  statutes  heretofore  enacted  relating  to  the  preven- 
tion, abatement,  and  control  of  environmental  pollution,  water  and  land 
resources,  transportation,  and  econoihic  and  regional  devjclopment. 

(2)  The  primary  responsibility  foif  implementing  this  policy  rests  with  Stafe 
ahd  local  governments. 

(3)  The  Federal  Government  encourages  and  supports  implementation 
of  this  policy  through  appropriate  regional  organizations  established  under 
existing  law. 
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(c)  The  purposes  of  this  title  are — 

( 1 )  To  assure  that  each  Feder^  department  and  agency  conducting  or 
supporting  public  works  activities  which  affect  the  environment  shall 
implement  the  policies  established  lufider  existing  law;  and 

(2)  To  authorize  an  Office  of  Eftvironmental  Quality,  which,  notwith- 
standing any  other  provision  of  law,  shall  provide  the  professional  and 

^  administrative  staff  for  the  Council  on  Environmental  Quality  established 
by  Public  Law  91-190. 


Office  of  Environmental  Quality 

Sec.  203.  (a)  There  is  established  in  the  Executive  Office  of  the  President 
an  office  to  be  known  as  the  Office.of  Environmental  Quality  (hereafter in  this 
title  referred  to  as  the  "Office").  The  Chairman  of  the  Council  on  Environ- 
mental Quality  established  by  Public  Law  91-190  shall  be  the  Director  of  the 
Office.  There  shall  be  in  tl;ie  Office  a  Deputy  Director  who  shall  be  appointed 
by  the  President,  by  and  with  the  advice  and  consent  of  the  Senate. 

(b)  The  compensation  of  the  Deputy  Director  shall  bft  fixed  by  the  Presi- 
dent at  a  rate  not  in  excess  of  the  annual  rate  of  compensation  payable  to  the 
Deputy  Director  of  the  Bureau  of  the  Budget. 

(c)  The  Director  is  authorized  to  employ  such  officers  and  employees  (in- 
cluding experts  and  consultants)  as  may  be  necessary  to  enable^he  Office  to 
carry  out  its  functions  under  this  title  and  Public  Law  91-190,  except  that 
he  may  employ  no  more  than  10  specialists  and  other  experts  without  regard 
to  the  provisions  of  title  5,  United  States  Code,  governing  appointments  in  the 
competitive  service,  and  pay  ouch  specialists  and  experts  without  regard  to  the 
provisions  of  chapter  51  and  subchapter  1 1 1  of  chapter  53  of  such  title  relating 
to  classification  and  General  Schedule  pay  rates,  but  no  such  specialist  or  expert 
shall  be' paid  at  a  rate  in  excess  of  the  maximum  rate  for  GS-10  of  the  Gen- 
eral Schedule  under  section  5330  of  title  5. 

(d)  In  carrying  out  his  functions  the  Director  shall  assist  and  advise  the 
President  on  policies  and  programs  of  the  Federal  Government  affecting  en- 
vironmental quality  by — 

( 1 )  Providing  the  professional  and  adminbtrative  staff  and  support  for 
the  Council  on  Environmental  Quality  established  by  Public  Law  91-190; 

(2)  Assbting  the  Federal  agencies  and  departments  in  apprabing  the 
effectiveness  of  exbting  and  proposed  facilities,  programs,  policies,  and 
activiUes  of  the  Federal  Government,  and  those  specific  major  projects 
designated  by  the  President  which  do  not  require  individual  project  au> 
thorization  by  Congress,  which  affect  environmental  quality; 

(3)  Reviewing  the  adequacy  of  existing  systems  for  monitoring  and 
predicting  environmentol  changes  in  order  |p  achieve  effective  coverage 
and  efficient  use  of  research  facilities  and  other  x^ources; 

(4)  Promoting  the  advancement  of  scientific  knowledge  of  the  effects 
of  actions  and  technology  on  the  environment  and  encourage  the  develop- 
ment of  the  means  to  prevent  or  reduce  adverse  effects  that  endanger 
the  health  and  well-being  of  man;  ^ 

(5)  Asssisting  in  coordinating  among  the  Federal  departments  and 
agencies  those  programs  and  activities  which  affect,  protect,  and  improve 

o  environmental  quality; 

,  (6)  Assisting  the  Federal  departments  and  agencies  in  the  develop- 
hient  and  interrelationship  of  environmental  quality  criteria  and  stand- 
ards establbhed  through  the  Federal  Government ; 

(7)  Collecting,  collating,  analyzing,  and  interpreting  data  and  in- 
formation on  environmental  quality,  ecological  research,  and  evaluation. 

(e)  The  Director  is  authorized  to  contract  with  public  or  private  agencies, 
institutions,  and  organizations  and  with  individuals  without  regard  to  sec- 
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tions  3618  and  3709  of  the  Revised  Statutes  (31  U.S.C.  529;  41  U.S.C.  5)  in 
carrying  out  his  functions. 


.Rtport 

Sec.  204.  Each  Environmental  Quality  Report  required  by  Public  Law 
91-190  shall,  Aipon  transmittal  to  Congress,  be  referred  to  each  ^tanding  com- 
mittee havingjjurisdiction  over  any  part  of  the  subject  matter^f  the  Report. 

■J. 

Authorization 

Sec.  205.  Inhere  are  hereby  authorized-to  be  appropriated  no^to  exceed 
$500,000  for  the  fiscal  year  ending  June  30,  1970,  not  to  exceed  $750,000  for 
the  fiscal  year  ending  June  30,  1971,  not  to  exceed  $1>250,000  for  the  fiscal 
year  ending  June  30,  1972,  and  not  to  exceed  $1,500,000  for  the  fiscal  year 
ending  June  30,  1973f/These  authotl/^Ations  are  in  addition  to  those  contained 
in  Public  Law  91-190. 

Approved  April  3,  1970. 
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APPENDIX  D 

Preparation  of  Environmental  Impact 
Statements;  Guidelines* . 


On  May  2,  1973,  the  CoiWcil  on  Environmental  Quality  published  in  the 
Federal  Register,  fon  public  comment,  a  proposed  revision  of  its  guidlclines 
for  the  preparation  of  environmental  impact  statements.  Pursuant  to  the 
National  Environmental  Policy  Act  (P.L.  91-190,  42  U.S.C.  4321  et  seq.)  and 
Executive  Order  11514  (35  Vk  4247)  all  Federal  departments,  agencies,  and 
establishments  are' required  to  pfepare  such  statements  in  connection  with 
their  proposals  for  legislation  and  other  major  Federal  actions  significantly 
affecting  the  quality  of  the  human  environment.  The  authority  for  the 
"CounciFs  guidelines  is  set  forth  below  in  §  1500.1.  The  specific  policies  to  be 
implemented  by  the  guidelines  is  set  forth  below  in  §  1500.2. 

The  Council  received  numerous  comments  on  its  proposed  guidelines  from 
envir<5nmental  groups,  Federal,  State,  and  lodklhgencies,  industry,  and  private 
individuals.  Two  general  themes  were  presented  in  the  majority  of  the  com- 
ments. First,  the  Council  should  increase  thd^  opportunity  for  public  involve- 
ment in  the  impact  statement  process.  Second,  the  Council  should  provide 
more  detailed  guidance  on  the  responsibilities  of  Federal  agencies  in  light 
of  recent  court  decisions  interpreting  the  Act.  ^Pfte  proposed  guidelines  have 
beeiv  revised-iTr  light  of  the  specific  cumiiiun  Is  Tciatfng  to  these  generatThemes, 
as  well  as  other  comments  received,  and  are  now  being  issued  in  final  form.* 

The  guidelines  will  appear  in  the  Code  of  Federal  Regulations  in  Title  40, 
Chapter  V,  at  Part  1500.  They  are  being  codificfd,  in  part,  because  they  aflfect 
State  and  local  governmental  agencies,  environmental  groups,  industry,  and 
private  individuals,  in  addition  to  Federal  agencies,  to  which  they  are  spe- 
cifically directed,  and  the  resultant  need  to  make  them  widely  a-nd  readily 
available.      ,r  '  , 

Sec. 

1500.1  Purpose  and  authority. 

1500.2  Policy. 

1 500.3  Agency  and  OMB  procedures.  ^ 

1500.4  Federal  agencies  included;  effect  of  the  act  on  existing  agency 

mandates. 

1500.5  Types  of  actions  covered  by  the  act. 


•3^8  Fed.  Reg.  2O55t>-20562,  August  1, 1973. 
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I  jOO.I)    I(l(»iitifyiii)L^  itiajnr  .u  tions  simufu  aiitly  afFc(  tinjj;  the  environment. 
1500.7    Piepariiuf  draft  cru  ironiiiciital  statements;  public  hearings. 
1500.B    eContent  of  enviroiiincntal  statements. 

1500.9  Review  tif  draft  environmental  statements  hy  Federal,  Federal-State, 

Statp,  and  local  agencies,  and  by  the  public. 

1500. 10  Preparation  and  circulation  of  final  environmental  statements. 

1500.11  Transmittal  of  statements  to         Council;  inlninmin  periods  for 

review :  recjuests  by  the  Count  il.  ,  .  , 

1500.12  Legislative  actions. 

1500.13  .\pplication  of  section  \f)2(2)  (C)  procedure  to  existing  projects  and 

I>r()grams.  ^ 

1500.14  Supplementary  guidelines:  evaluation  of  procedures. 

Appendix  I  Summary  to  accompany  draft  and  final  statements.  ^. 

.Appendix  II  .\reas  of  environmental  impact  and  Federal  agenci*s<  and 
Federal-State  agencies  with  jurisdiction  by  law  or  special  expertise  to  com- 
menit  tliereon. 

Appendix  III  Offices  within  Federal  agencies  and  Federal-State  agencies 
for  information  regarding  the  agencies'  NEP.\  activities  xw^d  for  receiving  other 
agencie^'  impact  statements  for  which  comments  are  requested. 

Appendix  IV  State  and  local  agency  review  of  impact  statement^. 

Authority:  National  Envinmmental  Policy  Act  (P.L.  91  190,  42  U.S.C. 
4321  et  seq.)  and  Executive  Order  1I  j14.  ^ 


§1500.1    Pugp^e  and  authority,. 

(a)  This  directive  provides  guidelines  to  Federal  departments,  agencie?,  and 
establishments  for  preparing  detailed  envinmmental  statements  on  proposals 
for  legislation  and  other  major  Federal  actions  significantly  affecting  the 

uality  of  the  human  environment  as  required  by  section  102(2)  (C)  of  the 
ational  Environmental  Policy  Act  (P.L.  91-190,  42  U.S.C.  4321  et  seq.) 
icreafter  "the  Act").  Underlying  the  preparation  of  such  environmental 
statements  is  the  mandate  of  both  the  Act  and  Executive  Order  11514  (35  FR 
4247)  of  March  5,  1970,  that  all  Federal  agencies,  to  the  fullest  extent  possible, 
fiirect  their  policies,  plans  and  programs  to  protect  and  enhance  environmen- 
tal (luality.  Agencies  arc  required  to  view  their  actions  in  a  manner  calculated 
to  encourage  productive  and  enjoyable  harmony  between  man  and  his  environ- 
ment, to  promote  efforts  preventing  &r  elinifnating  dam^e  to  the  environ- 
ment and  \)iospherc"and^ stimulating  the  health  and  welfare  of  man,  and  to 
enrich  the  understanding  of  the  ecological  systems  and  natural  resources  im- 
portant to  the  Naticm.  The  objective  of  section  102(2)  (C)  of  the  Aft  and^ 
of  these  guidelines  is  to  assist  agencies  in  implementing  these  policies.  This 
requires  agencies  to  build  into  their  decisionmaking  process,  beginning  at  the 
earliest  possible  point,  an  appropriate  and  careful  consideration  of  the  envi- 
ronmental aspects  of  proposed  action  in  order  that  adverse  environmental 
effects  may  be  avoided  or  minimized  and  environmental  quality  previously 
lost  may  be  restored.  This  directive  also  provides  guidance  to  Federal,  State, 
andjocal  agencies  and  the  public  in  commenting  on  statements  prepared^ 
tSnoer  these  guidelines. 

(b)  Pursuani  to  section  204(3)  of  the  Act  the  Council  on  Envirdnmental 
Quality  (hereafter  "the  Council")  is  assigned  the  duty  and  function  of  review- 
ing and  appraising  the  programs  and  activities  of  the  Federal  Government, 
in  the  light  of  the  Act's  policy,  for  the  purpose  of  determining  the  extent  to 
which' such  programs  and  activities  are  contributing  to  the  achievement  of 
such  policy,  and  to  make  recommendations  to  the  President  with  respect 
thereto.' Section  102(^2)  (B)  of  the  Act  directs  all  Federal  agencies  to  identify 
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and  develop  methodo  and  procedures,  in  conaultarion  with  the  Council,  to 
insure  that  unquantified  environmental  values  he  given  appropriate  consider- 
ation in  decisionmalnng  along  with  economic  and  technical  considerations; 
section  IQ2(2)  (C)  of  the  Act  directs  that  copies  of  all  environmental  impact 
statements  be'  filed  vvitjti  the  Council;  and  section  10^! (2)  (H)  directs 
all  Federal  agencies  to  assist  the  Council  in  the  performance  of  its  functions. 
These  provisions  have  been  supplemented  in  sections  3(h)  and  (i)  of  Execu- 
tive Order  11514  by  directions  that  the  Council  issue  guidelines  to  Federal 
agencies  for  preparation  of  environmental  impact  statements  and  such  other 
instructions  to  agencies  and  requests  for  reports  and  information  as  may  be 
required  to  carry  out  the  Council's  responsibilities  under  the  Act.  « 


§1500.2  Policy. 

'(a)  As  ejJrly  as  p&ible  and  in  all  cases  prior  to  agency  decision  concern- 
ing recommendations  or  favorable  reports  on  proposals  for  ( 1 )  legislation 
significantly  affecting  the  quality  of  the  human  environrtftnt  (see  OS  1 500.5 (i) 
and  1500.12)  (hereafter  "legislative  actions")  and  (2)  all  other  major  Fed- 
eral actions  significantly  affecting  the  quality  of  the  human  environment^ 
(hereafter  "administrative  actions"),  Federal  agencies  will,  in  consultation 
with  other  appropriate  Federal,  State  and  Ideal  agencies  and  the  public  as- 
sess in  detail  the  potential  environmental  impact. 

(b)  Initial  assessments  of  the  environmental  impacts  of  proposed  action 
should  be  undertaken  concurrently  with  initial  technical  and  economic  studies 
and,  where  required,  a  draft  ep^-ironmental  impact  statement  prepared  and 
circulated  for  comment  iaji^e  to  accompany  the  proposal  through  the  ex- 
isting agency  review  processes  for  such  action.  In  this  process,  Federal  agen- 
/cies  shall :  ( 1 )  Provide  for  circulation  of  draft  environmental  statements  to 
'other  Federal,  State,  and  local  agencies  and  for  their  availability  to  the  pub- 
'  lie  in  ^accordance  with  the  pDvisions  of  these  guidelines;  (2)  consider  the 
comments  of  the  agencies  and  the  public;  and  (3)  issue  final  environmental 
impact  statements  responsive  to  the  comments  rpcei^ed.  The  purfjose  of  this 
assessment  and  consultation  process  is  to  provide  agencies  and  other  decision- 
makers as  well  as  members  of  the  public  with  an  understanding  of  the  j^oten- 
tial  environmental  effects  of  proposed  actions,  to  avoid  or  minimize  'Sf&vprse 
effects  whcreve^  possible,  and  to  restore  or  enhance  environmental  quality  to 
the  fullest  extent  practicable.  In  particular,  agencies  should  use  the  environ- 
mental impact  statement  process  te  explere-alternative  actions  th'at  will  avoid 
or  minimize  adverse  impacts  and  to  evaluate  both  the  long-  and  short-range 
implications  of  proposed  actions  to  man,. his  physical  and  social  surroundings, 
and  to  nature.  Agencies  should  consider  the  results  of  their  environmental 
assessments  along  with  their  assessments  of  the  net  economic,  technical  and 
other  benefit  of  proposed  actions  and  use  all  practicable  means,  consistent  vvith 
other  essential  considerations  of  national  policy,  to  restore  environmental 
fjuality  as  well  as  to  avoid  or  minimize  undesirable  consequences  for  the 
environment. 

§  1500.3    Agency  and  0MB  procedures, 

(a)  Pursuant  to  section  2(f)  of  Executive  Order  11514,  the  heads  of  Federal 
agencies  have  been  directed  to  proceed  with  measures  required  by  section  102 
(2)  (C)  of  the  Act.  Previous  guidelines  of  the  Council  directed  each  agency  to 
establish  its  own  formal  procedures  for  ( 1 )  Identifying  those  agency  actions 
requiring  environmental  statements,  the  appropriate  time  prior  to  dejcision 
for  the  consultations  required  by  section  102(2)  (C)  and  the  agency  review 
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;  procesf^f or  which  mvironmcntal  statements  are  to  be  available,  (2)  obtaining 
information  required  in  their  preparation,  (3)  designating  the  officials  v/ho 
are  to  be  responsible  for  the  .statements,  (4)  consulting  v/ith  and  taking 
account  of  the  comments  of  appropriate  Federal,  State  and  local  agencies  and 
the  puV)lic,  including  obtaining  the  comment  of  the  Administrator  of  the  En- 
vironmental Protection  Agency  when  required  under  section  309  of  the  Clean 
Air  Act,  as  amended,  and  f))  meeting  the  requirements  of  section  2(b)  of 
Executive  Order  11514  for  providing  timely  |^ublic  information  on  Federal 
plans  and  programs  with  environmental  impact.  Each  agt  ncy,  including  both  ^ 
departmental  and  subdepartmental  components  having  such  procedures,  shall 
'•  review  its  procedures  and  shall  revise  them,  in  consultation  with  the  Council,' 
as  may  be  necessary  in  order  to  respond  to  requirements  imposed  by  these  re- 
vised guidelines  as  well  as  by  sueh  previous  directives.  After  such  consultation, 
proposed  revisions  of  fjuch  agency  procedures  shall  be  published  in  the  FfiD- 
EUAL  Recisteu  n(j  later  than  October  30,  1973.  A  minimum*  4i5-day  period 
for  public  comment  shall  be  provided,  followed  by  publication  of  final  proce- 
dures no  later  than  forty^five  (45  days)  after  the  conclusion  of  the  comment  pe- 
^riod.  Each  agency  shall  submit  seven  (7)  copies  of  all  such  procedures  to  the  ^ 
Council.  Any  future  revision  of  such  agency  procedures  shall  similarly  be  pro- 
posed and  adopted  only  after  prior  consultation  with  the  Council  and,  in  the 
case  of  substantial  revision,  opportunity  for  public  conunent.  All  revisions  shall 
be  jji^iblished  in  the  Federal  Reoisteei. 

(b)  Each  Federal  agency  should  consult,  with  the  assistance  of  the  Council 
and  the  Office  of  Management  ^r^d  Budget  if  desired,  witli  other  appropriate 
federal  agencies  in  the  development  and  revision  of  the  above  procedures  so  as 
to  achieve  consistency  in  dealing  with  similar  activities  and  to  assure  effective 

,  coordination  among  agencies  in  their  review  of  proposed  activities.  Where 
applicable  State  and  local  review  of  such  agency  procedures  should  be  con- 
ducted pursuant  to  procedures  established  by  Office  of  Management  and 
Budget  Circular  No.  A-85.  j 

(c)  Existing  mechanisms  for  obtaining^e  views  of  Federal,  State,  and  local 
agencies  on  proposed  Federal  actioi^STshould  be  utilized  to  the  maximum  ex- 
tent practicable  in  dealing  with  environmental  matters.  The  Office  of  Man- 
agement and  Budget  will  issue  instructions,  as  necessary,  to  take  full  advan- 
tage of  such  existing  mechanisms. 

§  1500.4    Federal  agencies  included;  effect  of  the  Act  on  exist- 
ing agency  mandates. 

(a)  Section  102(2)  (C)  of  the  Act  applies  to  all  agencies  of  the  Federal 
Government.  Section  102  of  the  Arf  provides  mat  "to  the  fullest  extent 
possible:  (1)  The  policies,  regulations,  and  public  laws  of  the  United  States 
shall  be  interpreted  and  administered  in  accordance  with  the  policies  set 
forth  in  this  Act,"  and  section  105  of  the  Act  provides  that  "the  policies-and 
godls  set  forth  in  this  Act  are  supplementary  to  those  set  forth  in  exising 
authorizations  of  Federal  agencies."  This  means  that  each  agency  shall  inter- 
pret the  provisions  of  the  Act  as  a  supplement  to  its  existing  authority  and 
as  a  mandate  to  view  traditional  policies  and  missions' in  the  light  of  the  Act's 
national  enviromupntal  objectives.  In  accordance  with  this  purpose,  agencies 
should  continuejp  review  their  policies,  procedures,  and  regulations  and  to 
revise  them  as  necessary  to  ensure  full  compliance  with  the  purposes  and 
provisions  of  the  Act.  The  phrase  "to  the  fullest  extent  possible"  in  section 
102  is  meant  to  make  clear  that  each  agency  of  the  Federal  Government  shall 
comply  with  that  section  unless  existing  law  applicable  to  the  agency*s  opera- 
tions expressly  prohibitA  or  makes  compliance  impossible. 
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§  1500.5   Types  of  actions  covered  by  the  Act. 


(a)  "Actions**  include  but  are  not  limited  to: 

(1)  Recommendations  or  favorable  reports  relating  to  legislation  including 
requests  for  appropriations.  The  requirement  for  following  the  section  102 
(2)  (C)  procedure  as  elaborated  in  these  guidt'lines  applies  to  both  (i)  agency 
reconimendaticjns  on  their  own  proposals  for  legislation  (sec  §  1500.12)  ;  and 
(ii)  agency  reports  on  legislation  initiated  elsewhere.  In  tbe  latter  case  only 
the  agency  which  has  primary  responsibility  for»the  subject  matter  inv4)lved 
will  prepare  an  environriicntal  statement. 

i  (2)  New  and  continuing  projects»and  program  activities;  directly  under- 
Aaken  by  Federal  agencies;  or  supported  in  whole  or  in  part  through  Federal 
contracts,  grants,  subsidies,  loans,  or  other  forms  of  funding  assistance  (except 
v/here  such  assistance  is  solely- in  the  form  of.  general  revenue  sharing  funds, 
distributed  under  the  State  and  Local  Fi8ca^  Assistance  Act  of  1972,  31  U.S.G. 

et  seq.  with  no  Federal  agency  control  over  the  subsequent  use  of  such 
f-ands)  ;  or  involving  a  Federal  lease,  permit,  license  certificate  or  other 
entitlement  for  use,  -  .  . 

(3)  The  making,  modification,  or  establishment  of  regulations,  rules,  pro- 
cedures, dUid  policy.  f 

% 

§  1500.6    Identifying  major  actions  significantly  affecting  the 
environment. 

(a)  The  statutory  clause  "major  Federal  actions  significantly  affecting  the 
quality  of  the  human  environ;nent"  is  to  be  construed  by  agencies  with  a  view 
to  the  overall,  cumulative  impact  of  the  action  proposed,  related  Federal 
actions  and  projects  in  the  area,  and  further  actions  contemplated.  Sdch 
actions  may  be  li^jcalized  in  their  impact,  but  if  there  is  potential  that  the  envi- 
ronment may  be  significantly  affected,  the  statement  is  no  be  prepared. 
Proposed  major  actions^,  the  environmental  impact  of  which  is  likely  to  be 
highly  controversial,  shouId  .be  covered  in  all  cases.  In  considering  what 
constitute^i  major  acti{)n  significantly  affecting  the  environment,  agencies  should 
b^ar  in  mind  that  the  effect  of  many  Federal  decisions  about  a  project  or 
complex  of  projects  can  be  individually  limited  but  cumulatively  considerable. 
This  can  occur  when  orife  or  more  agencies  over  a  period  of  years  puts  into  a 
project  individually  minor  but  collectively  major  resources,  when  one  decision 
involving  a  limited  amount  of  money  is  a  precedent  for  action  in  much  larger 
cases  or  represents  a  decision  in  principle  about  a  future  major  course 
action,  or  when  several  Government  agencies  individually  make  decisions 

^  about  partial  aspects  of  a  major  action.  In  all  such  cases,  an  environmental 
statement  should  be  prrpared^if  it  is  reasonable  to  anflicipate  a'^j^imulativeiy 
significant  impact  on  the  environment  from  Federal  action.. The  Council,  on 
the  basis  of  a  written  assessment  of  the  impacts  involved,  is  available  to-assist 
agencies  in  determining  whether  specific  actions  require  impact  statem^ts. 

(b)  Section  101  (b)  of  the  Act  indicates  the  broad  range  aspects  of  the 
environment  to  be  surveyed  in  any  assessment  of  significant  effect.  The  Act 
also  indicates  that  adverse  significant  effects  include  thtjsc  that  degrade  the 
quality  of  the  environment,  curtail  the  range  of  beneficial  uses  of  the  environ- 
ment, and  ^rve  short-term,  to  the  disadvantage  of  long-term,  environmental 
goals.  Significant  effects  can  also  include  actions  which  may  have  both  bene- 
ficial and  detrimental  effects,  even  if'^on  balance  the  agency  believes  that  the 
effect  will  be  beneficial.  Significant  effects  also  include  secondary  effects,  as 
descgbed  more  fully,  for  example,  in  §  1500.8(a)  (iii)  (B).  The  significance 
of  a  proposed  action  may  also  vary  with  the  setting,  with  the  result  that  an 
action  that  would  have  little  impact  in  an  urban  area  may  be  significant  in  a 
rural  setting  or  vice  versa.  While  a  precise  definition  of  environmental  "signif- 
icance," valid  in  all  contexts,  is  not  possible,  efl[ects  to  be  considered  in  assess- 
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•ing  aignificance  include,  but  arr  mjt  limited  to,  those  outlined  iii  Appendix  II 
of  these  guidelines. 

(c)  Each  of  the  provisions  of  the  Act,  except  section  102(2)  (C),  applies 
to  all  Federal  agency  actions.  Section  102(2)  (C)  requires  the  preparation 
of  a  detailed  environmental  imjKict  statement  in  the  case  of  "major  Federal 
action^  significantly  affecting  the  (luality  of  the  human  environment."  The 
identificaticjn  (jf  major  a(  ti<>rir>  si^ijnificantly  afTeciinp;  the  rrivinrnment  is  the 
responsibihty  of  each  Federal  agency,  to  be  carried  out  against  the  background 
of  its  own  particular  operations.  The  action  must  be  a  ( 1 )  "major"  action, 
(2)  which  is  a  "Federal  acticm,"  (3)  which  has  a  "significant"  efTect,  and 
(4)  which  inv(jlves  the  "quality  of  the  human  environment."  The  words 
"major"  and  "significantly"  are  intended  to  imply  threshcjlds  of  importance 
and  impact  that  must  be  met  before  a  statement  is  required.  The  action 
causing  the  impact  must  also  he  one  where  there  is  sufficient  Federal  control 
and  "responsibility  to  ctmstitute  "Federal  action"  in  contrast  to  cases  where 
such  Federal  contrc^  and  responsibility  are  not  present  as,  for  example,  when 
Federal  funds  are  distributed  in  the  form  of  gepferal  revenue  sharing  to  be 
used  by  State  and  local  governments  (see  §  l3Ql0.5a(ii) ) .  Finally,  the  action 
must  be  one  that  significantly  affectSythe  qual«y  of  the  human  environment 
either  by  directly  affecting  human  beings  or  by  indirectly  aflfecting  human 
beings  through  adverse  effects  on  the  environment.  Each  agency  should  review 
the  typical  cfcisses  of  actions  that  it  undertakes  and,  in  consultation  with 
the  Council,  should  develop  specific  criteria  and  methods  for  identifying 
those  actions  likely  to  require  environmental  statements  and  those  actions 
likely  not  to  n^quirc  environmental  statements.  Normally  this  wilj  involve: 

(1)  Making  an  initial  assessment-of  the  environmental  impacts  typically 
associated  with  principal  types  of  agency  action. 

(ii)  Identifying  on  the  basis  of  this  assessment,  types  of  actions  which 
normally  do,  and  types  of  actions  which  normally  do  not,  require  statements. 

(iii)  With  respect  to  remaining  actions  that  may  require  statements 
depending  on  the  circumstances,  and  those  actions  determined  under  the 
preceding  paragraph  (ii)  of  this  section  as  likely  to  require  statements, 
identifying:  (a)  v/hat  basic  information  needs  to  be  gathered;  {b)  how  and 
when  such  information  is  to  be  assembled  and  analyzed ;  and  (c)  on  what  bases 
environmental  assessments  and  decisions  to  prepare  impact  statements  will 
be  ma4e.  Agencies  may  either  include  this  substantive  guidance  in  the  pro- 
cedures issued  pursuanr to  §  1500.3(a)  of  these  guidelines,  or  issue  such 
guidance  as  supplemental  instructions  to  aid  relevant  agency  personnel  in 
implementing  the  impact  statement  process.  I^irBuam  ip  f  t500.t4  dr  these 
guidelines,  agencies  shall  report  to  the  Council  by  ^une  30,  1974,  on  the 
progress  made  in  developing  such  substantive  guidance. 

(d)  (1)  Agencies  should  give  careful  attention  to  identifying  and  defining 
the  purpose  and  scope  of  the  action  which  would  most  appropriately  ser\'e 
as  the  subject  of  the  statement.  In  many  cases,  broad  program  statements 
will  be  required  in  ocder  to  assess  the  environmental  effects  of  a  number  of 
individuaj  actions  on  a  given'  geographical  area   (eg.,  coal  leases),  or 

•  environmental  impacts  that  are  generic  op  common  to  a  series  of  agency 
.  actions  (e.g.,  maintenance  or  waste  handling  practices),  or  the  overall 
impact  of  a  large-scale  program  or  chain  of  contemplated  projects  (e.g., 
major  lAgths  of  highway  as  opposed  to  small  segments).  Subsequent  .state- 
ments on  major  individual  actions  will  be  necessary  where  such  actions  have 
significant  environmental  impacts  not  adequately  evaluated  in  the  program 
statement.  j 

(2)  Agencies  engaging  in  major  technology  research  and  development 
programs  should  develop  procedures  for  periodic  evaluat^n  to  determine 
when  a  program  statement  is  required  for  such  progranisy  Factors  to  be  con- 
sidered in  making  this  determination  include  the  mag^riitude  of  Federal  invest- 
ment in  the  program,  the  likelihood  pf  widespread  application  of  the  tech- 
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n(ilogy»  the  deforce  of  envininmental  impact  which  Wdiild  occur  if  the  tech- 
nology were  widely  ap)plie<l,  and  the  extent  to  which  continued  investment 
in  the  new  technology  is  lihely  to  restrict  future  alternatives.  Statements 
must  be  written  late  enough  in  the  development  process  to  contain  meaningful 
information,  l)Ut  early  ep<)Ugh  so  that  this  information  can  practically  serve 
as  an  input  in  the  decision-making  pHjcess.  Where  t  is  anticipated  that  a 
statement  may  uUirnately  he  required  l)Ut  that  its  prrparat'on  is  still  pie- 
mature,  the  agency  should  prepare  an  evaluation  briefly  setting  fftrth  the 
reasons  for  its  determination  that  a  statement  is  not  yet  necessiry.  This  eval- 
uation should  be  periodically  uj)dated,  particularly  when  significant  new 
informati(m  becomes  available  concerning  the  potential  environmental  impact 
of  the  progi;^m.  In  any  case,  a  statement  must  be  prepared  b'»!/ire  research 
activities  havr  reached  a  stage  of  investment  or  Cfimmitmrnt  to  implementa- 
tion likely  Ui  determine  subsequertt  development  or  restrict  later  alternatives. 
Statements  on  technology  research  and  development  programs  should  include 
an  analysis  not  only  of  alternative  forms  of  the  same  technology  that  might 
reduce  any  adverse  environmental  impacts  but  alsti  of  alternative  techn(jIogies 
that  would  serve  the  same  function  as  the  technohigy  under  consideration. 
Efforts  should  be  made  to  involve  other  Federal  agencies  and  interested 
groups  with  relevant  expertise  in  the  preparation  of  such  statements-  because 
the  impacts  and  alternatives  to  be  considered  are  likely  to  be  less  well  defined 
than  in  other  types  of  statements. 

(e)  In  accordance  with  the  policy  of/the  Act  and  Executive  Order  11514 
agencies  have  a  respfinsibility  to  develop  procedures  to  insure  the  fullest 
practicable  provision  of  timely  public  information  and  understanding  of 
Federal  plans  and  programs  with  environmental  impact  in  ordci  lo  obtain  the 
views  of  interested  parties.  In  furtherance  of  this  policy,  agency  procedures 
should  include  an  appropriate  early  notice  system  far  informing  the  public 
of  the  decision  to  prepare  a  draft  environmental  statement  on  proposed 
administrative  actions  (and  f(jr  soliciting  comments  that  may  be  helpful  in 
preparing  ithe  statement)  as  soon  as  is  practicable  after  the  decision  to  pre- 
pare the  statement  is  made.  In  this  connection,  agencies  should  :  ( 1 )  maintain 
a  list  of  administrative  actions^  for  which  environmental  statements  are  being 
prepared;  (2)  revise  the  list  at  regular  intervals  specified  in  the  agency's 
procedures  developed  pursuant  to  ^  1500.3 fa)  of  these  guidelines  (but  not 
less  than  quarterly)  and  transmit  each  such  revision  to  the  Council;  and 
{'.i)  make  the  list  available  for  public  inspecticm  on  request.  The  Council 
will  periodically  pitblish  sufib  Jist^  xh&  F'^vPERai.  REOrnTER.  If  an  ageney 
decides  that  an  environmental  statement  is  not  necessary  for  a  proposed  action 
(i)  which  the  agency  has  identified  pursuant  to  §  1500  6(c)  (ii)  as  normally 
requiring  preparatitm  of  a  statement,  (ii)  which  is  similar  to  actions  for 
which  the  agency  has  prepared  a  significant  number  of  statements,  (iii)  which 
the  agency  has  previously  announced  would  be  the  subjeVt  of  a  statement,  or 
fiv)  for  whifh  the  agency  has  made  a  negative  determination  in  response  to  a 
request  from  the  C!{mncil  pursuant  to  1500.  It  (f).  thr  agency  shall  prepare 
a  publicly  available , record  briefly  setting  forth  the  agency's  decision  and  the 
reasons  for  that  determination.  Lists  of  such  negative  determinations,  and 
any  evaluations  made  pursuant  to  §  1500.6*which  conclude  that  preparation 
of  a  statement  is  not  yet  timely,  shall  be  prepared  and  made  available  in 
the  same  manner  as  provided  in  this  subsection  for  lists  of  statements  under 
preparation. 


§  1500.7    Preparing  Draft  Environmental  Statements;  Public 
Hearings. 

(a)  Each  environmental  impact  statement  shall  be  prepared  and  circu- 
lated in  draft  form  for  comment  in  accordance  with  the  pnn-isions  of  these 
>^,^idcUnes.  The  draft  statement  must  fulfill  and  satisfy  to  the  fullest  extent 
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possible  at  the  time  the  draft  is  prepared  the  requirements  established  for  final 
otatexnents  by  cc<:tinn  102^2)  (C).  (Where  an  agency  has  an  established 
practice  of  declining  to  favor  an  alternative  until  public  comments  on  a  pro- 
posed action  have  beeri^received,  the  draft  environmental  statement  may 
indicate  that  uvo  or  more  alternatives  are  under  consideration.)  Comments 
received  shall  be  carefully  evaluated  and  considered  in  the  decision  process. 
A  final  otatenient  with  substantive  (fmiinents  attached  shill  then  be  issued 
and  circulated  in  accordance  v;ith  applicable  provisions  of  §§  1500.10,  1500.1 1, 
or  1500.12.  It  is  important  that  draft  environmental  statements  be  prepared 
and  circulated  for  comment  and  furnished  to  the  Council  as  early  as  possib)e 
in  the  agency-^revievv  process  in  order  to  permit  agency  decisionmakers  and 
outside  reviev/ers  to  give  meaningful  consideration  to  the  environmental  issues 
involved.  In  particular,  agencies  should  keep  in  mind  that  such  statements 
are  to  serve  as  the  means  of  assessing  the  environmental  impact  of  proposed 
agency  actions,  rather  than  as  a  justification  for  decisions  already  made.  This 
means  that  draft  statements  on  administrative  actions  should  be  prepred 
and  circulated  foV  Ctiiinnent  prior  to  the  first  significant  point  of  decision 
in  the  agency  review  process.  For  major  categories  of  agency  action,  this 
point  should  be  identified  in  the  procedures  issued  pursuant  to  '§  1500.3 ('a). 
For  major  categories  of  projects  involving  an  applicant  and  identified  pur- 
suant to  [I  1300.6(c)  (ii)  as  normally  requiring  the  preparation  of  a  statement, 
agencies  should  include  in  their  procedures  provisions  limiting  actions  which 
an  applicant  is  permitted  to  take  prior  to  completion  and  review  of  the  final 
statement  v/ith  respect  to  his  application. 

(b)  Where  more  than  one  agency  (1)  directly  sponsors  an  action,  or  is 
directly  involved  in  an  action  through  funding,  licenses,  or  permits,  or  (2)  is 
involved  in  a  group  of  actions  Meetly  related  to  each  other  because  of  their 
functional  interdependence  and  geographical  proximity,  consideration  should 
be  given  to  preparing  one  statement  for  all  the  Federal  actions  involved  (see 
S  1500.6(d)(1)).  Agencies  in  such  cases  should  consider  the  possibility  of 
joint  preparation  of  a  statement  by  all  agencies  concerned,  or  desi|^nation  of 
a  single  "lead  agency"  to  assume  supervisory  responsibility  for  preparation 
of  the  statement.  Where  a  lead  agency  prepares  the  statement,  the  other 
agencies  involved  should  provide  assistance  with  respect  to  their  areas  of 
jurisdiction  and  expertise.  In  cither  case,  the  statement  should  contain  an 
environmental  asessment  of  the  full  range  of  Federal  actions  involved, 
should  reflect  the  views  of  all  participating  agencies,  and  should  be  prepared 

4?efofe-^ajor  or  irreversiMe-actioiis  have  been  taken  by  huyol  the  partici- 
pating  agencies.  Factors  relevant  in  determining  an  appropriate  lead  agency 
include  the  time  sequence  in  which  the  agencies  become  involved,  the 
magnitude  of  ^heir  respective  involvement,  and  their  relative  expertise  with 
respect  to  the  project's  environmental  effects.  As  necessary,  the  Council  will 
assist  in  resolving  questions  of  responsibility  for  statement  preparation  in  the 
case  of  multi-agency  actions.  Federal  Regional  Councils,  agencies  and  the 
public  are  encouraged  to  bring  to  the  attention  of  the  Council  and  other 
relevant  agencies  appropriate  situations  where  a  geographic  or  regionally 
focused  statement  would  be  desirable  because  of  the  cumulative  environ- 
mental effects  likely  to  result  from  multi-agency  actions  in  the  area. 

(c)  Where  an  agency  relies  on  an  applicant  to  submit  initial  environ- 
mental information,  the  agency  should  assist  the  applicant  by  outlining  the 
types  of  information  required.  In  all  cases,  the  agency  should  make  its  own 
evaluation  of  the  environmental  issues  and  take  responsibility  for  the  scope 
and  content  of  draft  and  final  environmental  statements. 

(d)  Agency  procedures  developed  pursuant  to  §  1500.3(a)  oi  these  guide- 
lines should  indicate  as  explicitly  as  possible  those  types  of  agency  decisions 
or  actions  which  utilize  hearings  as  part  of  the  normal  agency  review  process, 
either  as  a  result  of  statutory  requirement  or  agency  practice.  To  the  fullest 
extent  possible,  all  such  hearings  shall  include  consideration  of  the  environ- 
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mental  aspects^of  the  proponed  action.  Agency  procedures  oha!!  also  cpecificaily 
include  provision  for  public  hearings  on  major  actions  with  environmental 
impact,  v/henever  appropriate,  and  for  providing  the  public  with  relevant 
information,  including  information  on  alternative  courses  of  action.  In 
deciding  v/hether  a  public  hearing  is  appropriate,  an  agency  should  consider: 
(1)  The  magnitude  of  the  proposal  in  terms  of  economic  coots,  the  geographic 
area  involved,  and  the  uniqueness  or  size  of  commitment  of  the  resources 
involved;  (2)  the  degree  of  interest  in  the  proposal^  as  evidenced  by  requests 
from  the  public  and  from  Federal,  State  and  local  authorities  that  a  hearing  be 
held;  (3)  the  complexity  of  the  issue  and  the  likelihood  that  information 
will  be  presented  at  the  hearing  v/hich  will  be  of  assistance  to  the  agency, 
in  fulfilling  its  responsibilities  under  the  Act;  and  (4)  the  eictent  to  which 
public  involvement  already  has  been  achieved  through  other  means,  ^uch  as 
earlier  public  hearings,  meetings  with  citizen  representatives,  and /or  \vritien 
comments  on  the  proposed  action.  Agencies  should  make  any  draft  environ- 
mental statements  to  be  issued  available  to  the  public  at  least  fifteen  (15) 
days  prior  to  the  time  of  such  hearings. 

§  1500.8    Content  of  environmental  statements. 

(a)  The  following  points  are  to  be  covered : 

( 1 )  A  description  of  the  proposed  action,  a  statement  of  its  purposes,  and 
a  description  of  the  environment  affecjed,  including  information,  summary 
technical  data,  and  maps  and  diagrams  where  relevant,  adequate  to  permit  an 
assessment  of  potential  environmental  impact  by  commenting  agencies  and 
the  public.  Highly  tedmical  and  cprxializcd  analyses  and  data  should  be 
avoided  in  the  body  of  the  draft  impact  statement.  Such  materials  should 
be 'attached  as  appendices  or  footnoted  v/ith  adequate  bibliographic  references. 
The  statement  should  also  succinctly  describe  the  environment  of  the  area  » 
affected  as  it  exists  prior  to  a  proposed  action,  including  other  Federal  ac- 
tivities in  the  area  affected  by  the  proposed  action  which  are  related  to  the 
proposed  action.  The  interrelationships  and  cumulative  environmental  im- 
pacts of  the  proposed  action  and  other  related  Federal  projects  shall  be  pre- 
sented in  the*  statement.  The  amount  of  detail  provided  in  such  descriptions 
should  be  commensurate  with  the  extent  and  expected  impact  of  the  action, 
and  with  the  amount  of  information  required  at  the  particular  level  of  de- 

-cisiomnrikfng'  (pIaiiiiiiig,~fpasThitiTy,  desit^n,  etc .7.  In  order  to  ensure  accurate"  V 
descriptions  and  environmental  assessments,  site  visits  should  be  made  where 
feasible.  Agencies  should  also  take  care  to  identify,  as  appropriate,  population 
and  growth  characteristics  of  the  aifected  area  and  any  population  aod  growth 

.assumptions  used  to  justify  the  project  or  program  or  to  determine  secondary 
population  cir.d  growth  impacts  resulting  from  the  proposed  action  and  its 
alternatives  (see  paragraph  (3)  (ii),  of  this  section)  .  In  discussing  these  pop- 
ulation aspects,  agencies  should  give  consideration  to  using  the  rates  of 
growth  in  the  region  of  the  project  contained  in  tl.c  projection  compiled  for 
the  Water  Resources  Council  by  the  Bureau  of  Economic  Analysis  of  the  De- 
partment of  Commerce  and  the  Economic  Research  Service  of  the  Department 
of  Agriculture  (the  "OBERS"  projection).  In  any  event  it  is  essential  that, 
the  sources  of  data  used  to  identify,  quantify  or  evaluate  any  and  all  environ- 
mental consequences  be  expressly  noted. 

(2)  The  relatipnship  of  the  proposed  action  to  land  use  plans,  policies,  and 
controls  for  the  affected  area.  This  requires  a  discussion  of  how  the  proposed 
action  may  conform  or  conflict  with  the  objectives  and  specific  terms  of  ap- 
proved or  proposed  Federal,  State,  and  local  land  use  plans,  policies  and  con- 
trols, if  any,  for  the  area  affected  including  those  developed  in  response  to  the 
Clean  Air  Act  or  the  Federal  Water  Pollution  Control  Act  Amendments  of 
1972.  Where  a  conflict  or  Inconsistency  exists,  the  statement  should  describe 
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the  cntcnt  to  v/hic  h  the  *ii;en(  y  hao  reeoneiled  its  proposed  aetion  with  the  plan, 
pcilicy  or  ( f>ntrol,  and  the  rei>'.(in5  v/hy  the  agency  has  derided  to  proceed  not- 
withstanding the  absence  (»f  full  reconriliati(jn. 

J    (3)  The  probaI)Ie  impact  (»f  the  propcjsed  action  on  the  rnvinmnient. 

(i)  Thij3^  requires  agenc  ies  to  afiSess  the  positive  and  negative  effects  of  the 
propo*;ed  action  a3  it  affect"]  both  the  national  and  international  environment. 
The  attention  given  t<i  different  environmental  factors  will  vary  according' to 
the  nature,  sc.'ile,  and  huMticm  of  proposed  action's,  .^niong  factors  to  con- 
sider should  be  the  potential  effect  of  the  action  on  such  aspects  of  the  environ- 
ment aa  those  li'ited  in  Appendisr  II  (jf  these  guidelines.  Pripiary  attention 
should  be  given  in  the  r.tatenient  to  discussing  those  factors  most  evidently 
impacted  by  the  propf)sed  aetir)n. 

(ii)  Secondary  or  indirect,  as  v/ell  as  primary  or  direct,  consequences  for 
the  environment  should  he  included  in  the  analysis.  Many  major  Federal  ae- 
tiono,  in  particular  th(jse  that  involve  the  C(mstruction  or  lieenfiing  of  infra- 
structure invcitments  (e.g.>  highv^ays,  j^yrports,  sewer  systems,  v/ater  resource 
projects,  etc.),  stimulate  or  induce  secondary  effects  in  the  form  of  associated 
investments  and  changed  patterns  of  social  and  economic  activities.  Such 
secondary  effects,  through  their  impacts  on  existing  community  facilities  and 
activities,  through  inducing  new  facilities  and  activities,  or  through  changes 
in  natural  condition^,  may  often  be  even  more  substantial  than  the  primary 
effects  of  the  original  action  itself.  For  example,  the  effects  of  the  proposed 

jt>  action  on  population  and  grov/th  may  be  among  the  more  significant  second- 

ary effects.  Such  population  and  grov^th  impacts  should-  be  estimated  if  /  ' 

expected  tr)  be  significant  (using  data  identified      indicated  in  {}  1500.8(a)  >^ 
(1))  and  an  assessment  made  of  the  effect  of  any  possible  change  in  popula-  " 
tion  patterns  or  gnnvth  uprin  the  resource  base,  i  leluding  land  use,  v/ater,  and 
public  services,  of  the  area  in  question. 
^  (4)  Alternatives  to  * ac  proposed  action,  including,  v/here  relevant,  those 

not  v/ithin  the  existing  authority  of 'the  responsible  agency.  (Section  102(2) 
(D)  of  the  Act  requires  the  responsible  agency  to  "study,  develop,  and 
describe  appropriate  alternatives  to  recommended  courses  of  action  in  any  pro- 
posal v/hieh  involyr's  unresolved  conflicts  concerning  alternative  uses  of  avail- 
able res(mrces" ) .  A  rigorous  explr)ration  and.objective  evaluation  of  the  en- 
°  vironmental  impacts  of  all  reasonable  alternative  actions,  particularly  those 
that  might  enhance  environmental  quality  or  avoid  some  or  all  of  the  adverse 
environmental  effects,  is  essential.  Sufficient  analysis  of  such  alternatives  and 
■  their  envin)nnrental  benefilti,  Co^t^i  and  riylcs  lihould  accoiFpanyTTie  proposed^  '  ~ 

action  through  the  agency  review  process  in  order  not  to  foreclose  prema- 
turely options  which  might  enhance  environmental  quality  or  have  less  detri- 
mental effects.  Examples  of  such  alternatives  include:  the  alternative  of  taking 
no  action  or  of  postponing  aetion  pending  further  study;  alternatives  requiring 
actions  of  a  significantly  different  nature  which  would  provide  similar  benefits 
with  different  environmental  impacts  (e.g.,  nonstructural  alternatives  to  flood 
control  programs,  or  mass  transit  alternatives  to  highway  construction)  ;  alter- 
natives related  to  different  designs  or  details  of  the  proposed  actiori  which 
v/ould  present  different  environmental  impacts  (e.g.,  cooling  ponds  vs.  cool- 
ing tov/ers  for  a  power  plant  or  alternatives  that  will  significantly  conserve 

^  energy)  ;  alternative  measure:,  to  prr)vide  for  cr>mpensation  of  fi?  h  and  wild-  ^ 

life  losses,  including  the  acquisition  of  land,  waters,  and  iiiterrsts  therein. 
In  each  case,  the  analysis  should  be  sufficiently  detailed  to  reveal  the  agency's 
comparative  evaluation  of  the  environmental  benefits,  costs  and  risks  of  the 
proposed  aetion  and  each  reasonable  alternative.  Where  an  existing  impact 
statement  already  contains  such  an  analysis,  its  treatment  of  alternatives  may 
be  incorporated  provided  that  such  treatment  is  current  and  relevant  to  the 
precise  purpose  of  the  proposed  action. 

(5)  Any  probable  adverse  environmental  effects  which  cannot  be  avoided 
(such  as  water  or  air  pollution,  undesirable  land  use  patterns,  damage  to  life 
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syfltema,  urban  rcmgostion,  threats  to  health  or  other  consequences  adveroe 
to  the  environmental  poala  net  out  in  section  101  (b)  of  the  Act).  This  should 
be  a  brief  cection  aunnnnarizinfj  in  one  place  those  effects  discussed  in  para- 
graph (a)(3)  of  this  section  that  are  adverse  and  unavoidable  under  the 
proposed  action.  Included  for  purposes  of  contrast  should  be  a  clear  statement 
of  how  other  avoidable  adverse  effects  disciilised  in  paragraph  (a)(2)  of 
this  f;cction  will  be  mitigated.  , 

(ft)  The  relationship  hetv/een  local  short-term  uses  of  man's  environment 
and  the  maintenance  and  enhancement  of  long-term  productivity.  This  sec- 
tion should  contain  a  brief  dixussion  ^f  the  extent  to  v/hich  the  proposed  ac- 
tion involves  tradeoffs  hetv/een  short-term  environmental  gains  at  the  expense 
of  long-term  losses,  or  vice  versa,  and  a  discufssion  of  the  Extent  ,to  which  the 
proposed  action  forecloses  future  options.  Ii/this  context  short-term  and  long- 
term  do  not  refer  to  any  fixed  time  periods,  but  should  be  viewed  in  terms  of 
.the  environmentally  significant  consequences  of  the  proposed  action. 

(7)  Any  irreversible  and  irretrievable  commitments  of  resources  that  would 
be  involved  in  the  proposed  action  should  it  he  implemented.  This  requires  the 
agency  to  identify  from  its  survey  unavoidable  impacts  in  paragraph  (a)(5) 
of  this  section  the  extent  to  which  the  action  irreversibly  curtaib  the  range  of 
potential^  uses  of  the  environment.  Agencies  should  avoid  construing  the 
term  "resources"  to  mean  only  the  labor  and  materials  devoted  to  an  action. 
"Resources"  also  means  the  natural  and  cultural  resource^t- committed  to  loss 
or  destruction  by  the  action. 

(0)  An  indication  of  what  other  interests  and  considerations  of  Federal 
policy  are  thought  to  offset  the  adverse  environmental  effects  of  the  proposed 
action  identified  pursuant  to  paragraphs  (a)(3)  and  (3)  of  this  section.  The 
statement  should  also  indicate  the  extent  to  which  these  stated  countervailing 
benefits  could  be  realized  by  following  reasonable  alternatives  to  the  proposed' 
action  (as  identified  in  paragraph  (a)(4)  of  ihis  section)  that  would  avoid 
some  or  all  of  the  adverse  environmental  effects.  In  this  connection,  a^jencies 
that  prepare  cost-benefit  analyses  of  proposed  actions  should  attach  such 
analyses,  or  summaries  thereof,  to  the  environmental  impact  statement,  and 
should  clearly  indicate  the  extent  to  which  environmental  coots  have  not  been 
reflected  ih  such  analyses.  ^ 

(b)  In  de^-eloping  the  above  points  agencies  should  make  every  effort  to 
convey  the  required  information  succinctly  in  a  form  easily  understood,  both 
by  members  of  the  public  and  by  public  deciainnmnlfPrg^  f^""".^  ^»»pnti^n  to 
the  substance  of  the  information  conveyed  rather  than  to  the  particular  form, 
or  length,  or  detail  of  the  statement.  Each  of  the  above  points,  for  example', 
need  not  aKvays  occupy  a  distinct  section  of  the  statement  if  it  is  otherwise 
adequately  covered  in  discussing  the  impact  of  the  proposed  action  and  its 
alternatives  which  it^^ms  should  normaHy  be  the  focus  of  the  statement. 
Draft  statements  should  indicate  at  appropriate  points  in.  the  text  any  under- 
lying studies,  reports,  'and  other  information  obtained  and  considered  by  the 
agency  in  preparing  the  statement  including  any  cost-benefit  analyses  pre- 
pared by  the  agency,  and  reports  of  consulting  agencies  under  the  Fish  and 
Wildlife  Coordination  Act,  16  U.S.C.  661  rt  seq.,  and  the  National  Historic 
Preservation  Art  of  1966,  16  V.S.C.  470  et  seq.,  where  such  consultation 
has  taken  place.  In  the  case  of  documents  not  likely  to  be  easily  accessible 
(such  as  internal  studies  or  reports),  the  agency  should  indicate  how  such 
information  may  be  obtained.  If  such  information  is  attached  to  the  statement, 
care  should  be  taken  to  ensure  that  the  statement  remains  an  essentially  self- 
contained  instrument,  capable  of  befng  understood  by  the  reader  without  the 
need  for  undue  cross  reference. 

(c)  E^ch  environmental  statement  should  be  prepared  in  accordance 
with  the  precept  in  section  102(2)  (A)  of  the  Act  that  all  agencies  of  the 
FedcVal  Government  "utilize  a  systematic,  interdisciplinary  approach  which 
will  insure  the  integrated  use  of  the  natural  and  social  sciences  and  the 
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environmental  deair^n  arts  in  planninp;  and  decisionrtftikinR  which  may  have  a 
impact  on  man's  rmironmont.'*  Agencies  sbt)uld  aftempt  to  have  relevant 
disciplines  represented  on  their  o.wn  stiiffs;  where  this  is  not  feasil)le  they 
should  make  appropriate  use  of  relevant  Federal,  iState,  and  local  agencies 
or  the  professional  servicefl  of  universities  and  outside  Consultants.  The  inter- 
disciplinary approai  h  should  not  be  limited  to  the  preparation  of  the  environ- 
mental impact  statment,  but  should  also  he  used  in  the  early  planning 
otagea  of  the  proposed  ^c  tion.  Early  applic  atnin  of  suVh  an  approach  should 
help-  assure  a  systematic  evaluation  of  reasonable  alternative  courses  of  action 
and  their  potential  social,  ejtionomic,  and  environmental  consequencies. 

((i)  AppendiJt  I  prebci'ibes 'th/  form  of  the  summary  sheet  which  should 
accompany  each  draft  and  final  environmental  statement. 

§  1500.9  •  Review  of  draff  environmental  statements  by  Fedr 
eral,  Federal-State,  State,  and  local  agencies  and  the 
•  public.  . 

(a)  Federal  agency  review:  In  general.  A  Federal  agency  considering  an 
action  requiring  an  envir<)nmental  statement  should  consult  with,  and  (on 
the  basis  of  a  draft  environmental  statement  for  which  the  agency  takes 
responsibility)  obtain  the  comment  on  the  environmental  impact  of  the  action 
of  Tedejral  and  Fjpderal-State  agencies  with  jurisdiction  by  law  or  special 
expertise  with  respect  to  any  envircmmental  impact  ir\yolved.  These  Federal 
and  Federal-State  agencies^and  their  relevant  areas  of 'expertise  include  those 

•  identified  in  Appendices  H  and  III  t  >  these  guidelines.  It  is  recommended  that 
the  listed  departments  and  agencies  establish  contact  points,  which  may  be 
regional  offices,  for  providing  comments  on  the  environmental  statements. 
The  requirement  in  section  102f2)(C)  to  obtain  comment  from  Federal 
agencies  liaving  jurisdiction  "or  special  expertise  is  in  addition  to  any  specific 
statutory ^>bligation  o{  any  Fed  'ral  agency  to  coordinate  or  consult  with  any 
other  Federal  or  State  agency/  Agencies  should,  for  example,  be  alert  to 
consultation  requirements  of  the  Fish  and  Wildlife  Coordination  Act, -^6 
U.S.C.  661  et  se^j.,  and  the  Natural  Historic  preservation  Act  of  1966,  16 
U.S  C.  470  et  seq.  To  the  ccitent  possible,  statements  or  findings  concerning 
environmental  impact  required  by  other  statutes,  such  as  section  4(f)  of  the 

106  of  the  National  Historic  Preservayon  Act  of  1966,  should  be  combined 
with  compliance  with  the  envirronmental  impact  statement  requirements  of 
section  102(2)  (C)  of  the  Act  to  yield  a  single  document  which  meets  all 
applicable  requirements.  The  Advisory  Council  on  Historic  Preservation,  the 
Department  of  Transportation,  and  the  Department  of  Interior,  in  consultation 
with  the  Co*.!"'"''  will  issue  any  necessary  supplementing  instructions  for 
furnishing  information  or  findings  not  forthcoming  under^j[Jhe  environmental 
impact  statement  process.  ^ 

(b)  EPA  review:  Section  309  of  the  Clean  Air  Act,  as  amended  (42  U.S.C. 
§  1857h-7),  provides  that  the  Administrator  of  the  Environmental  Protec- 
tion Agency  shdll  comment  in  writing  on  the  environmental  impact  of  any 
matter  relating  to  his  duties  and  responsibiHties,  and  shall  refer  to  the  Council 
any  matter'  that  the  Administrator  determines  is  unsatisfactory  from  the 
standpoint  of  public  health  or  welfare  or  environmcnti^l  quality.  Accordingly, 
wherever  an  agency  action  related  to  air  or  water  quality,  noise  abatement 
and  control,  pesticide  regulation,  solid  waste  disposal,  generally^  applicable 
environmental  radiation  criteria  and  standards,  or  other  provision  of  the 
authority  of  the  Administrator  inv{)lvcd.  Federal  agencies  arc  required 
to  submit  such  proposed  actions  and  their  environmental  impact  statements, 
if  such  have  been  prepared,  to  the  Administrator  for  review  and  comment 
in  writing.  In  all  cases  where  EPA  determines  that  proposed  agency  action 
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h  environmentally  unsatiDfactory,  nr  where  EPA  defenniheG  that  an  environ- 
mental statement  io  Qu  inadequate  that  5urh  a  determination  c  annot  be  made, 
EPA  ohall  publish  ita  determination  and  notify  the  Crmncil  as  VAum  as  practi- 
cable. Tho,  Administrator's  comments  shall  constitute  his  c  ommeiits  'for  the 
purposes  of  both  section  309  of  the  Cl^an  Air  Act  and  section  102(2)  (C)  of 
the  National  Environmental  Policy  Act. 

(c)  State  and  local  reiAew:  Office  of  Management  and  Budf^et  CirctjJar 
Nq.  A~9r)  (Revised)  through  its  system  of  State  and  area\vide  clearinghou^s 

,  provides  a  means  foV  securing  the  views  of  State  and  local  environmental 
agencies,  which  can  assist  in  the  preparation  and  review  of  environmental 
impact  statements.  Current  instructions  Urr  obtaining  the  viev/s  of  such 
agencies  are  contained  in  the  joint  OMB-GEQ  inemorandum  attached  to 
these  guidelines  as  AppendiSx^  IV.  A  current  listing  of  clearinghouses  is  issued 
periodically  by  the  Office  of  Management  and  Budget. 

(d)  Public  review:  The  procedures  established  by  these  guidelines  arc 
designed  to  encourage  public  participation  in  the  impact  statement  process 
at  the  earliest  possible  time.  Agency  procedures  should  make  prr)vision  for 
facilitating  the  comment  of  public  and  private  organizations  and  individuals 
by  announcing  the  availability  of  draff  environmental  statements  and  by 
making  copies  available  to  organizations  and  individuals  that  request  an 

^  opportunity  to  comment.  Agencies  should  devise  methods  for  publicizing 
the  existence  of  draft  statements,  for  example,  by  publication  of  notices  in 
lofal  newspapers  or  by  maintaining  a  list  of  groups,  including  relevant 
conservation  commissir>ns,  known  to  be  interested  in  the  agency's  activities 
and  directly  notifying  such  groups  of  the  e3&istence  of  a  draft  statement,  or 
sending  them  a  copy,  as  soon  as  it  has  been  prepared.  A  copy  rjf  the  draft 
statement  should  in  all  cases  be  sent  to  any  applicant  whose  project  is  the 
subject  of  the  statement.  Materials  to  be  made  available  to  the  public  shall 
be  provided  v/ithout  charge  to  the  exten Impracticable,  or  at  a  fee  v/hich  is  not 
more  than  the  actual  cost  of  reproducing  copies  required  to  be  sent  to  other 
Federal  agencies,  including  the  Council. 

(e)  Reiponsibilitiet  of  commenting  entities:  (1)  Agencies  and  members  of 
the  public  submitting  comments  on  proposed  actions  on  the  basis  of  draft 
environmental  statements  should  end(*avor  to  make  their  comments  as  spe- 
cific, substantive,  and  factual  as  possible  without  undue  attention  to  matters 
of  form  in  the  impact  statement.  .M though  the  cornments  need  not  conform^ 
to  any  particular  format,  it  wrmld  assist  agencies  reviewing  comments  if  the 
comments  were  organized  in  a  manner  consistent  with  the  structure  bf  the 
draft  statement.  Emphasis  shrjuld  be  placed  on  the  assessment  of  the  environ- 
mental impacts  of  of  the  proposed  action,  and  the  acceptability  of  thoyc 
impacts  r>n  the  quality  of  the  environment,  particularly  as  contrasted  with  the 
impacts  of  reasonable  alternatives  to  the  action.  Commenting  entities  may 
recommend  modifications  to  the  prr)posed  action  and/or  new  alternatives  that 
will  enhance  envirrmmental  quality  and  avoid  or  minimize  adverse  environ- 
mental impacts. 

(2)  Commenting  agencies  should  indicate  whether  any  of  their  projects 
not  identified  in  the  draft  statement  are  sufficiently  advanced  in  planning 
and  related  environmetally  to  the  proposed  action  so  that  a  discussion  of  the 
environmental  interrelationships  should  be  included  in  the  final  statement 
(see  §  1500.8(a)(1)).  The  Council  is  available  to  assist  agencies  in  making 
such  determinations. 

(3)  Agencies  and  members  of  the  public  should  indicate  in  their  com- 
*  ments  the  nature  of  any  monitoring  of  the  environmental  effects  of  the  pro- 
posed project  that  appears  particularly  appropriate.  Such  mohitoring  may  be 
necessary  during  the  construction,  startup,  or  operation  phases  of  the  project. 
Agencies  with  sccial  expertise  with  respect  to  the  environmental  impacts  in- 
volved are  encouraged  to  assist  the  sponsoring  ageny  in  the  establishment  and 
operation  of  appropriate  environmental  monitoring. 
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(f)  Agencies -seeking  comment  shall  establish  time  limits  of^ot  less  lhan 
forty-five  (45)  days  for  reply,  after  which  it  may  ba  presunlfW,  unless  the 
agency  or  party  consulted  requests  a  specified  extension  of  time,  that  ^e 
agency  or  party  consulted  has  no  comment  lUt  make.  Agencies  seeking  com- 
mejit  should  endeavor  to  comply  with  requests  for  extensions  of  time  of  up 
*to  fifteen  (15)  days.  In  determining  an  appropriate  period  for  comment, 
agencies  should  consider  the  magnitude  and  complexity  of  the  statement  and 
the  extent  of  citizen  interest  in  the  proposed  action. 


§  1500.10    Preparation  and  circgfation  of  final  environmental 
statements. 

(a)  Agencies  should  make  every  effort  to  discover  and  discuss  all  major 
points  of  ,view  on  the  environmental  effects*  of  the  proposed  action  and  its 
alternatives  in  the  draft  statement  itself.  However,  where  opposing  professional 
views,  and  responsible  opinion  have  been  overlooked  in  the  draft  statement 
and  are  brought  to  the  agency's  attention  through  the  commenting  process, 
the  agency  should  review  the  en^ronmental  effects  of  the  action  in  light  of  ' 
those  views  and  should  make  a  mb^ingf\il  reference  in  the  final  statement 
to  the  existence  of  any  responsible  opjjosing  view  not  adequately  discussed 
in  the  draft  statement,  indicating  the  agency's  response  to  the  issues  raised. 
All  ,substantive  comments  received  on  the  draft  (or  summaries  ther^eof  where 
response  has  been  exceptionally  voluminous)  should  lae  attached  to  the  ^nal 
statement,' whether  or  not  each  such  comment  is  thought  to  merit  indi^dual 
discussion  by  the  agency  in  the  text  of  the  statement. 

(b)  Copies  of  fitial  statements,  with  comments  attached,  shall  be  sent' 
to  all  Federal,  State,  and  local  agencies  and  private  organizatiqns  thaj  made 
substantive  commoyQts  on  the  draft  statement  and  to  individuals  who  requested 
a  cop>y  of  the  finaHstatem'ent,  as  well  as  any  applicaiit  vC^hose  project  is  the 
subject  of  the  statement.  Qo^es  of  final  statements  shall  in  all  cases  be 
sent  to  th^  Environmental'^  Protection  AgenCy  to  assist  it  in  carrying  out  its 
responsibilities'  under  section  309  of  the  Clean  Air  Act.  Where  the  number 
of  comments^on  a  draft  statement  is  such  that  distribution  of  the  final  state- f 
ment  to  all  commenting  entities  appears  impracticable,  the  agency  siptn 
consult  with  the  Council  concerning  alternative  arrangements  for  distribution 
of  the  statement. 


.§1500.11    Transmittal  of  statements  to  the  Council;  mini- 
mum periods  for  review;  requests  By  the  Council.  i 

(a)  As  soon  as  they  have  been  prepared,  ten  ( 10)  copies  of  drs^ft  environ- 
mental  statements,  five  (5)  copies  of  all  comments  made  thereon  (to  bfc 
forwarded 'to  the  Council  by  the  entity  making  comment  at  the  timr  comment 
is  forwarded  to  the  responsible  agency),  and  ten  (10)  copies  of  the  final  text 
of  environmental  statements  (together  with  the  substance  of  all  comments 
received  by  "the  responsible  agency  from  Federal,  State,  and  local  agencies 
*and  /rom  private  organizations  and  individuals)  shall  be  supplied  to  the 
Council.  This  will  serve  to  meet  the  statutory  requirement  to  make  environ- 
mental statements  available  to  the  President.  At  the  same  time  tha^  copies 
of  draft  and^final  statements  are  sent  to  the  Council,  copies  should  also  be 
sent  to  relevant  Commenting  entities  as  set  forth  in  §§  1500.9  and  1500.10(b) 
of^hese  guidelines. 

(b)  To  the  maximum  extent  practicable  no  administrative  action  subject 
to  section  102(2)  (C)  is  to^be  takeri  sooner  than  ninety  (90)  days  after  a 
draft  environmental  statement  has  *been  circulated  for  comment,  furnished 
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to  the  Council  and,  except  where  advance  public  disclosure  will  result  *in  sig- 
4    nificantly  increased  costo  of  procurement  to  the  Government,  made  available 
to  the  public  pursuant  to  these  guidelines ;  neither  should  such  administrative 
action  be  taken  sooner  than  thirty  (30)  days  after  the  final  text  of  an  en- 
r  vironmcntal  statement  (together  with  comments)  has  Been  mado  available  to 

the  Council,  commenting  agencies,  and  the  public  In  all  cases,  agencies, 
should  allot  a.  sufficient  review  period  for  the  final  statement  so  as  to  comply 
V  with  the  statutory  requirement  that  tty^  "statement  and  the  comments  and 

\(  views  of  appropriate  Federal,  State,  and  local  agencies  *  *  *  accompany  the 

\  proposal  through  the  existing  agency  review  processes."  If  the  final  text  of  an 

j  environmental  statement  is  filed  within  ninety  (90)  days  after  a.dralt  state-^ 

ment  has  been  circulated  for  comment,  furnished  to  the  Council  and  made 
public  pursuafrt^  this  section  of  th^jse  guidelines,  the  minimum  thirty  (30) 
day  period  and  the  ninety  (90)  day  period  may  run  concurrently  to  the  ex- 
tent that  they  overlap.  An  agency  may  at  any  time  supplement  or  am^nd 
a  draft  or  final  environmental  statement,  particularly  when  substantial 
changes  are  made  in  the  proposed  action,  i)r  significant  new  information 

^  becomes  available  concerning  its  environmental  aspects.  In  such  cases  the 

agency  should  consult  with  the  Council  with  respect  to  the  possible  neejd  or 
desirability  pf  recirculation  of  the  statement  for  the  appropriate  neriod. 

(c)  The  Counch  will  publish  weekly  in  the  Federal  Recjst^  lists  of  en- 
J  vironmental  statements  received  during  the  preceding  week  that  are  avail- 
able for  public  comment.  The  date  of  publication  of  such  lists  shall  be  the 
dat^  irom  Which  the  minimum  periods  for  review  "and  advance  availability 
of  statements  shall  be  calculated.  .  « 

,  .  (d^The  Council's  pubUcation  of  notice  of  the  availability  of  statements  is 

in  addition  to  the  agency's  responsibility,  as  described  iri  §  1500.9(d)  of  these 
guidelines,  to  insure  the  fullest  practicable  provision  of  timely  public  informa- 
tion concerning  tlie  existence  and  availability  of  environmental  statements. 
The  agency  responsible  for  the  environmental  statement  is  also  re^'onsible  for 
a  making  the  statement,  the  comments  received,  and  any  underlying  documents' 

available  to  the  public  pursuant,  to  the  provisions  of  th^  Freedom  of  Infor- 
mation Act  (5  U.^.C.  552),  without  regard  to  the  exclusion  of  intra-  or  inter- 
agency memoranda  when  such  memoranda  transmit  comments  bf  Federal 
agencies  on  the  ^environmental  impact  of  the  proposed  action  pursuant  to 
§  1500.9  of  these  guidelines.  Agency  procedures  prepared  pursuant  to  §  1500.3 
(a)  of  these  guidelines  shall  implement  these  public  information  require- 
ments and  shall  include  arrangements  for  jivailability  of  environmental  state- 
ments and  comments  at  the  head  and  appropriate  regional  offices  of 'the  re- 
sponsible a.^ency  and  at  appropriate  State  and  areawide  clearinghouses  unless 
the  Governor  of  the  State  involved  designates  to  the  Council  some  other  point 
for  receipt  of  this  information.  Notice  of  such  designation  of  an  alternate  point 
for  receipt  of  this  information Vill  be  included  in  the  Office  of  Management 
and  Budget  listing  of  clearinghouses  referred  to  in  §  1500.9(c) .        ^  ^' 

•j  (e)  Where  e^pergency  circumstances  make  it  necessary  to  take  an,  action 

with*  significant  environmental  impact  without  observing  the  provisions  of 
these  guidelines  concerning  minimum  periods  for  agenty  review  and  advance 
availability  of  environmental  statements,  the  Federal  agency  proposing  to  take 
the  action  should  consult  with  the  Council  about  alternative  arrangements. 
Similarly  where  there  arq  overriding  considerations  of  expense  to  the  Gov- 
ernmerit  or  impaired  program  effrctiveness,  the  responsiblelagency  should  con- 
sult with  the  Council  concerning  appropriate  modifications  of  the  minimum 
periods. 

(f )  In  order  to  assist  the  Council  in  fulfilling  its  responsibilities  under  the 
Act  and  under  Executive  Order  11514,  all  agencies  shall  (as  required  by  sec- 
tion 102(2)  (H)  of  the  Act. and  section  3(i)  of  Executive  Order  11514)  be 
responsive  to  requests  by  the  Couijcil  for  reports  and  other  information  deal- 
ing with'issues  arising  in  connection  with  the  implementation  of  the  Act.  In 
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particular,  agencies  shall  be  resp^sive  to  a  request  by  the  Council  for  the 
preparation  and  circulation  of  an  environmental  statement,  unless  the  agency 
detextnines  that  such  a  statement  is  not  required,  in  which  case  the  agency 
shall  prepare  an  environmental  assessment  and  a  publicly  available  record 
briefly  setting  forth  the  reasons  for  its  determination.  In  no  case,  however, 
shall  the  Council's  silence  or  failure  to  comment  or  request  preparation,  modi- 
fication, or  recirculation  of  an  environmental  statement  or  to  take  other  action 
with  respect  to  an  environnjental  statement  be  construed  as  bearing  in  any 
v/ay  on  the  qi^estion  of  the  legal  requirement  for  or  the  adequacy  of  such 
statemc;nt  under  the  Act. 

§  1500. 12    Legislative  actions. 

(a)  The  Council  and  .the  Office  of  Management  and  Budget  will  cooperate 
in  giving  guidance  as  needed  to  assist  agencies  in  identifying'legislative  items 
belie\5ed  to  have  environmental  significance.  Agencies  should  prepare  impact 
statements  prior  to  submission  of  their  legislative  proposals  to  the  Office  of 
Management  and  Budget.  In  this  regard,  agencies  should  identify  types  of 
repetitive  legislation  requiring  environmental  impact  statements  (such  as  cer- 
tain types  of  bills  afTecting  transportation  policy  or  annual  construction 
authorizations). " 

(b)  With^espect  to  recommendations  or  repprts  on  proposals  for  legisla- 
tion to  v/hich  section  102(2)  (C)  applies,  the  final  text  of  the  environmental 
statement  and  comments  thereon  should  be  available  to  the  Congress  and 
to  the  public  for  consideration  in  connection  with  the  proposed  legislation 
or  report.  In  cases  where  the  scheduling  of  congressional  hearings  on  recom- 
mendations or  reports  on  proposals  for  legislation  which  the  Federal  agency  has 
forwarded  to  the^ongr^ss  does  not  allow  adequate  time  for  the  completion  of 
a  final  text  of  an  environmental  statement  (together  with  comments),  a  draft 
environmental  statement  may  be  furnished  to  the  Congress  and  made  available 
to  the  public  pending  transmittal  of  the  comments  as  received  and  the  final , 
text. 

§  1500.13    Application  of  section  102(2)(C)  procedure  to 
existing  projects  and  programs. 

Agencies  have  an  obligation*  to  reassess  ongoing  projects  and  programs  in 
order  to  avoid  or  minimize  adverse  environmental  eflfects.  The  section  102(2) 
(C)  procedure  shall  be  applied  to  further  major  Federal  actions  h.aving  a  sig- 
nificant eflfect  on  the  environment  even  though  they  arise  from  projects  or 
programs  initiated  wior  to  enactment  of  the  Act  on  January  1,  1970.  While 
the  status  of  the  wcS^and  degree  of  completion  may  be  considered  in  deter- 
mining whether  to  proceed  with  the  project,  it  is  essential  that  the  environ- 
mental impacts  of  proceeding  are  reassessed  pursuar^t  to  the  Act's  policies 
and  proct^dures  2md,  if  the  project  or  program  is  continued,  that  further  in- 
cremental major  actions  be  shaped  so  as  to  enhance  and  restore  environmental 
quality  as  w'ell  as,  to  avoid  or  minimize  adverse  environmental  consequences. 
It  IS  also  important  in  further  action  that  account  be  taken  of  environmental 
consequences  not  fully  evaluated  at  the  outset  of  the  project  or  program. 

§1500.14.  Supplementary  guidelines;  evaluation  of  proce- 
dures. / 

(a)  The  Council  after  examining  environmental  statements  and  agency 
procedures  with  respect  to  sucfh  statements  will  issue  such  supplements  to  these 
guidelines  as  are  necessary.     "  » 
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(b) Agencies  will  crmtinue  to  assess  their  experience  in  the  implementation 
of  the  section  102(2)  (C)  provisions  < '  thr  \ci  and  in  conforming  with  these 
guidelines  and  report  thereon  to  the  I  -  »!in<il  bv  June  30,  1974.  Such  reports 
s)iould  include  an  identification  of  ^lie  problrnj^  ar<^^  and  suggestions  for 
revision  or  clarification  of  these  guidelines  to  achieve  effective  coordination  of 
viev/s  on  environmental  aspects  (and  alternatives,  where  appropriate)  of  pro- 
posed actions  without  imposing  unproductive  administrative  procedures. 
Such  reports  shall  also  indicate  what  prog)rc5s  the  agency  has  made  in  develop- 
ing substantial  criteria  and  guidance  for  'making  envinmmental  assessments 
as  required  by  0  1500.6(c)  of  this  directive  and  by  sccticm  102(2)  (B)  of  the 
Act.  "  ^ 

ICffective  date.  The  revisions  of  these  guidelines  shall  apply  to  all  draft  and 
final  impact  statements  filed  with  the  Council  after  January  28,  1974. 

^  Rij  s  SELL  E.  Train  , 

Chairman. 

Appendix   I — Summary   To  Accompany   Draft   and  Finat 
Statements 

(Check  one)  (    )  Drait.  (    )  Final  Environmental  Statement. 

Name  of  responsible  Federal  accncy  (with  name  of  operating  division 
where  appn)priate) .  Name,  addres&Uand  telephone  number  of  individual  at 
the  agency  who  can  be  contacted  for  additional  information  about  the  pro- 
posed action  or  the  statement. 

1.  'Name  of  action  (Check  one)  {  )  Administrative  Action,  (  )  Legis- 
lative Action. 

2.  Brief  description  of  action  and  its  purpose.  Indicate  what  States  (and 
counties)  particularly  affected,  and  what  other  proposed  Federal  actions  in 
the  areaj  if  any,  are  disc^sse;d  in  the  statement. 

3.  Summary  of  rnvirojnpienta^f  inipacts  and  adverse  environmental  effects. 
;  >  4.  3iimmary  prjT«ajjp:4?^|^ 

:  '5:":^For  dy^t^'jI||^|1^g^  Federal,  State,  and  local  agencies  and 
other  parties' Tt^if^I'^H^  have  been  requested.  (For  final  state- 

ments.)- List  alll^^d^t^?,  St^t^  arid  local  agencie's  and  other  parties  from  which 
•Vritteh  comments :l!t^^J)^:^^^eived. 

6.  Date  draft  shifw^^iftf^rid  final  environmental  statement,  if  one  has  been 
issued)  made  available  to  the  Council  and  the  public. 

Appendix  II — ^Areas  of  Environmental  Impact  and  Federal 
Agencies  and  Federal  State  Agencies '  With  Jurisdiction  by 
Law  or  Special  Expertise  to  Comment  Thereon  ^ 

Air 

Air  Quality 

Department  of  Agriculture- 
Forest  Service  (effects  on  vegetatjon) 


*  River  Baisin  Commissions  (Delaware,  Great  Lakes,  Missouri,  New  Eng- 
land, Ohio,  Pacific  Northwest,  Souris-Red-Rainy,  Susquehanna,  Upper  Mis- 
sissippi) and  similar  Federal-State  agencies  should  be  consulted  on  actions 
affecting  the  environment  of  their  specific  geographic  jurisdictions. 

"  In  all  rases  where  a  proposed  action  will  have  significant  international 
environmental  effects,  the  Department  of  State  should  be  consulted,  and 
should  be  sent  a  copy  of  any  draft  and  final  impact  statement  which  covers 
such  action. 

^  ft 


Atomic  Energy  Commisaion  (radioactive  substances) 

Department  of  Health,  Education*  and  Welfare 

Environmental  Protection  Agency 

Department  of  the  Interior- 
Bureau  of  Mines  (fossil  and  gaseous  fuel  combustion) 
Bureau  of  Sport  Fisheries  and  Wildlife  (effect  on  wildlife) 
Bureau  of  Outdoor  Recreation  (effects  on  recreation) 
Bureau  of  Land  Management  (public  lands) 
Bureau  of  Indian  Affairs  (Indian  lands) 

National  Aenmautics  and  S^ace  Administration  (remote  sensing,  aircraft 
emissions) 

Department  of  Transportation — 

Assvjtant  Secretary  for  Systems  Development  and  Technology  (auto 

emissions) 
Coast  Guard  (vessel  emissions) 
Federal  Aviation  Administration  (aircraft  emissions) 

Weather  Modification 

Department  of  Agriculture — 
Forest  Service 

Department  of  Commerce — 

National  Oceanic  and  Atmospheric  Administration 

Department  o£  Defense- 
Department  of  the  Air  Force 

Department  of  the  Interior — 

Bureau  of  Reclamation  * 

Water  Resources  Council 
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Water 
Water  Quality 

Department  of  Agriculture — 
^  Soil  Conservation  Service 

Forest  Service 
Atomic  Energy  Commission  (radioacti/e  substances) 
Department  of  the  Interior- 
Bureau  of  Reclamafion 

Bureau  of  LaiM  Management  (public  lands) 

Bureau  of  Indian  Affairs  (Indian  lands) 

Bureau  of  Sport  Fisheries  and  Wildlife 

Bureau  of  Outdoor  Recreation 

Geological  Survey 

Office  of  Saline  Water  ' 
Environmental  Protection  Agency 
Department  of  Health,  Education,  and  Welfare 
Department  of  Defense — 

Army  Corps  of  Engineers 

Department  of  the  Navy  (^hip  pollution  control) 
National  Aeronautics  and  Space  Administration  (remote  sensing) 
Department  of  Transportation — 

Coast  Guard  (oil  spills,  ship  sanitation) 
Department  of  Commerce — 

National  Oceanic  and  Atmospheric  Administration  • 
Water  Resources  Council 

River  Basin  Commissions  (as  geographically  appropriate) 

Marine  Pollution,  Commercial  Fishery  Conservation,  and  Shellfish 
Sanitation 

Department  of  Commerce^ 

National  Oceanic  and  Atmospheric  Administration 
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Department  of  Defense  -  o 
Aniiy  Corps  of  Eflgineero 
Office  of  the  Oceanographer  of  the  Navy 
Department  of  Health,  Education,  and  Welfare 
Department  of  the  Interior — 

Bureau  pf  Sport  Fisheries  and  Wildlife 
Bureau  (A  Outdoor  Recreation 

Bureau  of  Land  Management  (outer  continental  shelf ) 
Geological  Survey  (outer  continental  shelf) 
Department  of  Transportation- 
Coast  Guard 
Environmental  Protection  Agency 

National  Aeronautics  and  Space  Administration  (remote  sensing) 
Water  Resciurces  Council 

River  Basin  Commissions  (as  geographically  appropriate) 

Waterway  Regulation  and  Stream  M^tnllficatlon 

Department  of  Agriculture —  ^ 

Soil  Conservation  Service 
Department  of  Defence- 
Army  Carps  of  Engineers 
Department  of  the  Interior- 
Bureau  of  Reclamation 
Bureau  of  Outdoor  Recreation 
Fish  and  Wildlife  Service 
Geological  Survey 
Department  of  Transportation  - 

» Coast  Guard  ^ 
Environmental  Protection  Agency  ^  # 

National  Aeronautics  and  Space  Administration  (remote  sensing), 
Water  Re&ources  Council  ^ 
River  Basin  Commissions  (as  geographically  a(^propriate) 

Fish  and  Wildlife 

Departijfient  of  Agriculture — 

Forest  Service  ^  jst^ 

Soil  Conservation  Service 
Departhient  of  Commerce—  ^^^v 

National  Oceanic  and  Atmospheric  w^^nistration  (marine  species) 
Department  of  the  Interior—  '^^ 
.    Bureau  of  Land  Management 
Bureau  of  Outdoor  Recreation 
Fish  and  Wildlife  Service^ 
Environmental  Protection  Agency 

Solid  Waste 

Atomic  Energy  Commission  (radioactive  waste) 
Department  of  Defense— 

Army  Corps  of  Engineers 
Department  of  Health,  Education,-=and  Welfare 
Department  of  the  Interior — 

Bureau  of  Mines  (mineral  waste,  mine  acid  waste,  municipal  solid  waste, 
recycling) 

Bureau  of  Land  Management  (pubHc  lands) 
Bureau  of  Indian  Affairs  (Indian  lands) 
Geological  Survey  (geologic  and  hydrologic  effects) 
,      Office  of  Saline  Water  (demincralization) 
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Department  of  Transportation — 
Coaot  Guard  (ohip  oanitation) 
Environmental  Protection  Agency 

River  Basin  Commissions  (as  geographically  appropriate) 
Water  Resources  Council 

Noise 

Department  of  Commerce — 

National  Bureau  of  Standards 
Department  of  Health,  Education,  and  Welfare 

Department  of  Housing  and  Urban  Development  (land  use  and  building 
materials  aspects) 

Department  of  Labor — 

Occupational  Safety  and  Health  Administration 

Department  of  Transportation — 

Assistant  Secretary  for  Systems  Development  and  Technology 
Federal  Aviation  Administration,  Office  of  Noise  Abatement 

Environmental  Protection  Agency 

National  Aeronautics  and  Space  Administration 

Radiation 

At^'rmc  Energy  Commission 
SlH|ft?tment  of  Commerce — 

Ta:ional  Bureau  of  Standards 
Department  of  Health,  Education,  and  Welfare 
Department  of  the  Interior — 

Bureau  of  Mines  (uranium  mines) 

Mining  Enforcement  and  Safety  Administration  (uranium  iriines)* 
Envirompental  Protection  Agency 

Hazardous  Substances 
Toxic  Materials 

Atomic  Energy  Commission  (radioactive  substances) 
Department  of  Agriculture — 

Agricultural  Research  Service 

Consumer  and  Marketing  Service 
Department  of  Commerce — 

National  Oceanic  and  Atmospheric  Administration 
Department  of  Defense 

Department  of  Health,  Education,  and  Welfare 
Environmental  Protection  Agency 

Food  Additives  and  Contamination  of  Foodstuffs 

Department  of  Agriculture — 

Consumer  and  Marketing  Service  (meat  and  poultry  products) 
^  Department  of  Health,  Education,  and  Welfare 
Environmental  Protection  Agency 

Pesticides 

Department  of  Agriculture — 

Ac^ricultural  Research  Service  (biological  controls,  food  and  fiber  pro- 
duction) 

Consumer  and  Marketing  Service 

Forest  Service 
Department  of  Commerce — 

National  Oceanic  and  Atmospheric  Administration 
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Department  of  Health,  Education,  and  Welfare 
Department  of  the  Interior-  - 

Bureau  of  Sport  Fioherieo  and  ^Vildlife  (fish  and  wildlife  eflfects) 

Bureau  of  Land  Management  (public  lands) 

Bureau  of  Indian  Aflfairs  (Indian  lands) 

Bureau  of  Reclamation  (irrigated  lands)  ^ 
Fish  and  Wildlife  Service  (fish  and  wildlife  effects) 
Environmental  Protection  Agency 

Transportation  and  Handling  of  Hazardous  Materials 

Atomic  Energy  Commission  (radioactive  substances) 
Department  of  Commerce — 
Maritime  Administration 

National  Oceanic  and  Atmospheric  Administration  (effects  on  marine  life 
and  the  coastal  zone) 

Department  of  Defense — 

Armed  Services  Explosive  Safety  Board 

Army  Corps  of  Engineers  (navigable  waterways) 

Department  of  Transportation- 
Federal  Highv/ay  Administration,^  Bureau  of  Motor  Carrier  Safety 
Coast  Guard 

Federal  Railroad  Administration 
Federal  Aviation  Administration 

Assistant  Secretary  for  Systems  Development  and  Technology 
Office  of  Hazardous  Materials 
Office  of  Pipeline  Safety 
Environmental  Protection  Agency 

Energy  Supply  and  Natural  Resources  Development 

Electric  Energy  Development,  Generation,  Transmission,  and  Use 

Atomic  Energy  Commission  (nuclear) 
Department  of  Agriculture — 

Rural  Electrification  Administration  (rural  areas) 
Department  of  Defense- 
Army  Corps  of  Engineers  (hydro) 
Department  of  Health,  Education,  and  Welfare  (radiation  effects) 
Department  of  Housing  and  Urban  Development  (urban  areas) 
Department  of  the  Interior — 

Bureau  of  Indian  Affairs  (Indian  lands) 

Bureau  of  Land  Management  (public  lands) 

Bureau  of  Reclamation 

Power  Marketing  Administration 

Geological  Survey 

Bureau  of  Outdoor  Recreation 

Fish  and  Wildlife  Service 

National  Park.Service 
Environmental  Protection  Agency 

Federal  Power  Commission  (hydro,  transmission,  and  supply) 
River  Basin  Com missions  (as  geographically  appropriate) 
Tennessee  Valley  Authority 
Water  Resources  Council 

Petroleum  Development,  Extraction,  Refining,  Transport,  and  Use 

Department  of  the  Interior- 
Office  of  Oil  and  Gas 


Geological  Survey 
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Bureau  "f  Land  Manai^ernent  ( publir  lands  and  outer  ct)ntinental  shelf) 

Bureau  of  Indian  AfTairs  '  Indian  lands) 

Fish  and  Wildlife  Service  (efTei  ts  an  fiah  and  wildlif(») 

Bureau  of  Outdoor  Rei  reation 

National  Park  Service 
Department  of  Transportation  (  I  ransport  and  Pipeline  Safety) 
Knvir()nniental  Protet  tion  At?eru  y 

Interstate  Commerce  Commission  > 
Natural  Gas  Development,  Production,  Transmission,  and  Use 

Department  of  Hf)U8in£;  and  Urban  Development  (urban  areas) 
Department  of  the  Interior^ 

Office  n{  Oil  and  Gas 

CJeological  purvey 

Bureau  of  Mines 

Bureau  of  Land  Management  f  public  lands) 

Bureau  of  Indian  Affairs  ( Indian  lands) 

Bureau  of  Qutduor  Recreation 

Fish  and  Wildlife  Service 

National  Park  Service 
Department  of  Transportation  (ti^ansport  and  safety) 
Environmental  Protection  Agency 

federal  Power  Commission  (production,  transmis^i^on.  and  supply) 
Interstate  Commerce  Commission 

Coal  and  Minerals  Development,  Mining,  Conversion,  Processing, 
Transport,  and  Use 

Appalachian  Regional  Cf)mmission 
Department  of  Agriculture 

Forest  Service 
Department  of  Commerce 
Department  of  tfie  Interior  - 

Office  of  Coal  Research  " 

Mining  Rnfori  ement  and  Safety  Administration 

Bureau  of  Mines  ^ 

(Geological  Survey  ^ 

Bureau  of  Indian  Affairs  ( Indian  lands) 

Bureau  ()f  Land  Management  f  public  lands) 

Bureau  of  Outdoor  Recreation  ,  ^ 

Fish  and  Wildlife  Service 

National  Park  Service 
Department  of  Labor  - 

Oi  cupational  Safety  and  Health  Administration 
DepartiTK  r»r  of  Transportation 
Environmental  Protection  Agency 
Interstate  Commerce  Commission 
I'ennesst^e  V^alley  Authority 

Renewable  Resource  Development,  Production,  Management,  Harvest, 
^ransport,  and  Use 

Department  of  Agriculture- 
Forest  Service  i  \ 
Soil  Ccuiservation  Service  J 

Department  of  C^^mmerce 

Department  of  Housing  and  Urban  Development  f  building  materials) 
Department  of  the  Interior 

(Geological  Survey  ^ 

Bureau  f4  Land  Manageraertt  f  publir  lands) 
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"Bureau  of  Indian  Affairs  (Indian  lands) 

Burrau  of  Ofttdoor  Recreation 

Fiah  and  Wildlife  Ser\'icp 

National  Park  Service 
Department  of  Transportation 
Environmentaf  Protection  Agency 
Interstate  C()rrimprce  C-ommission  ( freicjhl  rates  ^ 

Energy  and  Natural  Resources  Conservation 

Department  of  A^;ricuhure-  - 
Forest  Seiyice 
Soil  Conservation  Service 
Department  of  Commerce — 

National  Bureaif  of  Standards  f  energy  efficiency) 
Department  of  Housing  and  Urban  Development- 
Federal  Housing  Administration  ^housing  standai 
Department  of  the  Interior — 
C)ffice  of  Energy  Conservation 


Bureau  of  Reclamation 

Geological  Survey 

Power  Marketing  Administration 
Department  of  Transportation 
Environmental  Protection  Agency 
Federal  Power  Commission 

General  Services  Administration  (design  and  operation  of  buildings) 
Tennessee  Valley  Authority 


Land  Use  Changes,  Planning  and  Regulation  of  Land  Development 

Department  of  Agriculture 
Forest  Service  (forest  lands) 

Agricultural  Research  Service  (agricultural  lands) 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 

Office  of  Land  Use  and  Water  Planning 
Bureau  of  Land  Management  f  public  lands) 
Bureau  of  Indian  Affairs  f  Indian  lands) 
Bureau  o{  Sport  Fisheries  and  Wildlife  (wildlife  refuges) 
\  Bureau  of  Outdoor  Recreation  (recreation  lands) 


National  Park  Service  (NPS  units) 
Department  of  Transportation 

Fx nviron mental  Protection  Agency  (pollution  effects) 
National  Aeronautics  and  Space  Administration  (remote  se 
River  Basins  Commissions  (as  geographically  appropriate) . 

Public  Land  Management 

Department  of  Agriculture  - 
Forest  Service  (forests) 

Department/Of  Defense 

Department  of  the  Interior — 
Bureau  of  Land  Management 
Bureau  of  Indian  Affairs  ( Indian  lands) 
Bureau  of  Outdoor  Recreation  (recreation  Tands) 
Fish  and  Wildlife  Service  (wildlife  refuges)  ^ 
National  Park  Service  (NPS -units) 


Land  Use  and  Management 
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Federal  Powi  r  (w.rimussion  i  projcc  t  landsr) 
(Jencral  Scrs  i( o  Administration 

National  Aeronautic  s  and  Spac  e  Administratifm  (.remote  -enMng) 
Tennessee  Valley  Authority  (project  lands) 

Protection  of  Environmentally  Critical  Areas— Floodplalns,  Wetlands, 
Beaches  and  Dunes,  Unstable  Soils,  Steep  Slopes,  Aquifer  Recharge 
Areas,  etc. 

Department  of  Aprirulture 

Agric  ulturarStahili/ati<»n  and  C(mfier\-ation  Service 

Soil  Conjiervation  Srrvin-  ^.^^^^.^^^ 

Forest  Service 
Department  of  Commerce 

National  Oceanic   and  Atmospheric  Administration   (coastal  areas) 
Department  of  Defense 

Army  Corps  of  Kngineers 
Department  of  Housing  and  Urban  Deveh)pment   (urban  and  floodplam 
areas) 

Department  n{  the  Interior 

Oflfice  of  Land  Use  and  Water  Planning 
Bureau  of  Outdoor  Rec  rration 
/     Bureau  «f  Reclamation 

Bureau  of  Land  Management 
Fish  and  Wildlife  Service 
(jeological  Survey 

Knvironmental  Protection  Aciency  (pollution  effects)  , 
National  Aeronautics  and  Space  Administration  ( rrpiotc  sensiiig) 
River  Basins  Commissions  (as  ReoRraphically  appropriatdjr 
Water  Resourc  rs  Council 

Land  Use  in  Coastal  Areas 

Department  of  Aerriculture 
Forest  Service 

Soil  Conservation  Servic  e  (soil  stability.  hydr(>loRy)  . 
Department  of  Commerce 

National  Oceanic  and  Atmospheric  Administration   (impact  on  manne 
life  and  cc)astal  zone  management) 
Department  of  Defense 

'  Army  Corps  of  Rn^ineers  f beaches,  dredge  and  fill  permits,  Refuse  Act 
permits) 

Department  of  Housing  and  Urban  Drvelopment  ( urban  arras) 
Department  of  the  Interior 

Oflfice  c)f  Land  Use  and  Water  Planninc;  ^ 

Fisb  and  Wildlife  Service 

National  Park  Service 

(Geological  Survey  \ 

Bureau  of  Outdoor  Recreation 

Bureau  of  Land  Management  f  public  lands) 
Departnjent  of  Transportation  - 

Coast  (iuard  f  bridges,  navif^ation )  " 
Environmental  Protection  Agency  ( pollution  effects ) 
National  Aeronautics  and  Space  Administration  (remote  sensing) » 

Redevelopment  and  Construction  in  Built-Up  Areas 

i)  Department  of  Commerce  \ 
Eccmomic  Development  Administration  (designated  areas) 

Department  of  Housing  and  Urban  Development 

Department  of  the  Interior 

Oflfice  of  Land  Use  and  Water  Planning  ' 
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Department  of  Transportation 
Environmental  Protrttion  Agonc  y 
General  Services  Administratirm 
Ofiice  of  Economic  Opportunity 

Density  and  Congestion  Mitigation 

Department  of  Health,  Education,  and  Welfare 

Department  of  Housing  and  Urban  Devclopmrnt 

Department  of  the  Interior 

Office  of  Land  Use  and  Water  Planning 
Bureau  of  Outdoor  Recreation  '  ^ 

Department  of  Transportation 

Environmental  Protection  Agency 

Neighborhood  Character  and  Continuity 

Department  of  Health,  Education,  and  Welfare 
Department  of  Housing  and  Urban  Development 
National  Endov/mcnt  for  the  Arts 
Office  of  Economic  Oppcyrtunity 

Impacts  on  Low-Income  Populations 

Department  of  Commerce- 
Economic  Development  Administration  (designated  areas) 
Department  of  Health,  Education,  and  Welfare 
Department  of  Housing  and  Urban  Development 
Office  of  Economic  Opportunity 

Historic,  Architectural,  and  Archeological  Preservation 

Advisory  Council  on  Historic  Preservation 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior-  -  ,     -  • 

National  Park  Service 

Bureau  <jf  Land  Management  (public  lands) 
'    Bureau  of  Indian  Affairs  ^  Indian  lands ) 
General  Services  Administration 
National  Endowment  for  the  Arts 

Soil  and  Plant  Conservation  and  Hydrology 

Department  of  Agriculture  — 
Soil  Conservation  Service 
Agricultural  Service 
Forest  Service 

Department  of  Commerce  - 

National  Oceanic  and  Atmospheric  Administration 

Department  of  Defense- 
Army  Corps  of  Engineers  (dredging,  aquatic  plants) 

Department  of  Health,  Education,  and  Welfare 

Department  of  the  Interior- 
Bureau  of  Land  Management 
Fish  and  Wildlife  Service 
Geological  Survey 
Bureau  of  Reclamation 

Environpiental  Protection  Agency 

National  Aeronautics  and  Space  Administration  ( remote  sensing) 
River  Basin  Commissions  (as  geographically  appropriate) 
Water  Resources  Council 
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Outdoor  Recreation 

Department  of  Agriculture  - 
Forest  Service 
Soil  Conservation  Service 
Department  of  Defense— 

Army  Curps  of  Engineers 
Department  of  Housing  and  Urban  Dcvt^lopmetit  (  urban  area** ) 
Department  of  the  Interior- 
Bureau  oT  Land  Management 
National  Park  Service 
Bureau  of  Outdoor  Recreation 
Bureau  of  Indian  Affairs 
Fish  and  Wildlife  Service 
Environmental  Protection  Agency- 
National  Aeronautics  and  Space  Administration  (remote  sensing) 
River  Basin  Commissions  ( as  geographically  appropriate) 
Water  Resources  Council 

Appendix  III — Offices  Within  Federal  Agencies  and  Federal-State 
Agencies  for  Information  Regarding  the  Agencies'  NEPA 
Activities  and  for  Receiving  Other  Agencies'  Impact  State- 
ments for  Which  Comments  Are  Requested 

Advisory  Council  on  Historic  Preservation 

Office  of  Architectural  and  Environmental  Preservation,  Advisory  Council  on 
Historic  Preservation,  Suite  4:^0,  15J2  K  Street,  N.W.,  Washington,  D.C. 
20005  254:^974  ^ 

Department  of  Agriculture  ' 

Office  of  the  Secretary,  Attn:  Coordinator  Environmental  Quality  Activities, 
U.S.  Department  of  Agriculture,  Washington,  D  C.  20250  447  -3965 

Appalachian  Regional  Commission 

Office  of  the  Ahernate  Federal  Co-Chairman,  Appalachian  Regional  Com- 
mission, 166b  Connecticut  Avenue,  N.W.,  Washington,  D.C.  20235  967^4103 

Department  of  the  Army  (Corps  of  Engineers) 

Executive  Director  of  Civil  Works,  Office  of  tHk  Chief  of  Engineers,  U.S. 
.Army  Corps  of  Engineers.  Washington,  D  C.  203     G93  7168 

Atomic  Energy  Commission 

For  nonregulatory  matters:  Office  of  Assistant  GenValTlWanager  for  Bio- 
medical and  Environmental  Research  and  Safety  Programs,  Atomic  Energy 
Commission,  Washington,  D.C.  20:)4r)  973-3208  \ 
For  regulatory  matters:  Office  of  the  Assistant  Director,  f<»r  Environmental 
Projects,  Atomic  Energy  Commission,  Washington,  D.V  20545  973-7531 

Department  of  Commerce  \ 

Office  of  the  Deputy  Assistant  Secretary  for  Environn^efital  Affairs,  U.S. 
Department  of  Commerce.  Washington,  D.C.  20230  96^  4335' 

*  Requests  for  comments  or  information  from  individual  units  of  the  De- 
partment of  Agriculture,  e.g..  Soil  Conservation  Service,  I^orest  Service,  etc. 
should  be  sent  to  the  Office  of  the  Secretary,  Department  of  .Agriculture,  at  the 
address  given  above. 
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Department  of  Defense 

OfEcp  of  the  A*>5i9tant  Secretary  lor  Defense  f Health  and  Environment),  U  S. 
Department  of  I)pferioe,  Room  !^F.17-?,  The  Pe^ta^on,  Washinqtori,  D  C. 
2(m\  607  2\\\ 


Office  of  the  Secretary,  Delaware*  River  Basin  Commission,  Post  Office  Box 
360,  Trenton,  N  J  mtm  i  tM)  Bfi  i  9500 

Environmental  Protection  Agency 

Dirp(  tor,  Office  of  Federal  Ac  tivities,  Environmental  Protet  tion  Agency,  401 
M  Street,  S.W  ,  Washington  DC  20460,  75^)  0777 

Federal  Power  Commission 

Commission's  Advisor  on  Environmental  Quality,  Federal  Power  Commission, 
02")  N.  Capitol  Street,  N  E..  Washington,  D  C.  20426,  :j(i6-6084 

"Contact  the  Office  of  Federal  Activities  for  environmental  statements 
concernint?  Iri^islation,  ret^ulations,  naticjnal  program  proposals  or  other  major 
policy  issue?) 

For  all  other  EPA  consultation,  contact  the  Regional  Administrator  In 
v/hor^  area  the  proposed  action  (e.g.,  highway  or  water  resource  constriiction 
projects)  will  take  place.  The  Regional  Administrators  will  coordinate  the 
EPAiTevicv/.  Addresses  of  the  Regional  Administrators,  and  the  areas  covered  » 
by  their  regions  are  as  follows; 

Regional  Administrator,  I,  Connecticut,  Maine,  Massachusetts, 

U.S.     Environmental     Protection         New    Hampshire,    Rhode  Island, 
Agency  Vermont 


Delaware  River  Basin  Commission 


Room  2303,  John  F.  Kennedy 
Federal  Bldg  ,  Boston,  Mass.  02203 
(617)  223-7210 


Regional  Administrator,  11, 

US-     Environmental  Protection 


New  Jersey,  New  York,  Puerto  Rico, 
Virgin  Islands 


Agency 

Room  908,  26  Federal  Plaza 
Nev/  York,  New  York  10007 
(212)  264-2525 


Regional  Administrator,  II I> 

U.S.     EnvtTonitieutat  Protection 


Agency 

Curtis  Bldg.,  6th  &  Walnut  Sts 

Philadelphia,  Pa.  19106 
(215)  597-9801  x 


Delaware,  Maryland,  Pennsylvania, 
Virginia;  West  Virginia,  District  of 
(Columbia 


Regional  Administrator,  iVv 

U.S.     Environmental  Prb^ection 


Agency 
1421  Peachtree  Street 
N.E.,  Atlanta,  Ga.  30309 
(404)  526-5727 


Alabama,  Florida,  (Jeorgia,  Kentucky, 
Mississippi,  North  Carolina,  South 
Carolina.  Tennessee 


Regional  Administrator,  V, 

U.S.     Environmental  Protection 


Illinois,   Indiana,  Michigan  Minne- 
sota, Ohio,  Wisconsin 


Agency 
1  N,  Wacker  Drive 
Chicago,  Illinois  60606 
(312)  353-5230 
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General  Services  Administration 

Office  of  Environmental  Affairs,  Office  of  the  Deputy  Administralbr  for 
Special  Projects,  General  Services  Administration, l^ashington,  D.C.  20405, 
343-4161 


Gre^t  Lal<es  Basin' Commission 

Office  of  the  Chairman,  Great  Lakes  Basin  Commission,  3475  Plymouth 
Road,  f.O.  Box  999,  Ann  Arbor,  Michigan  48105  (313)  769-7431  ^ 

Department  of  Health,  Education  and  WeffaK ' 

Ofece  of  Environmental  Affairs,  Office  of  the  Assistant  Secretary  for  Admin- 


( Continued) 


Regional  Administrator,  VI,  *      Arkansas,  Louisiana,  New  Mexico, 

U.S.     Environmental     Protection         Texas,  Oklahoma 

Agency      '        *  y 
1600  Patterson  Street        '  -X 
Suite  1100 

Dallas,  Texas  75201  "  , 
(214)  749-1962 
Regional  Adjninistrator,  VII, 

U.S.     Environmental  ^  Protection 

Agency  ' 
1735  Baltimore  Avenue 
Kansas  City,  Missouri  64108 
(816)  374-5493.  - 
„  Regional  Administrator,  VIII, 

U.S.     Environmental  Protection 

Agency 
Suite  900,  Lincoln  Tower 
^1860  Lincoln  Street 
:  IJenver,  Coloradq  80203 
^(303)  837-3895 
Regional  Administrator,  IX, 

US.     Environmental  Protection 

Ag^^cy 
lOO  C^ifornia  Street  ' 
San  Francisco,  California  941 1 1 
(415)  556-2320   .  ,  , 

Regional  Administrat«R^  X, 
"    U.S*.     Environmental    "Protection  '  / 

Agency 

f Sixth  Avenue  #    »  % 

tie,  Washington  98101' 
)  442-1220 
I  tact  thc^  .Office  of  Environme^nfal  Affairs  for  information  on  HEW's 
environmental  statements  c;oncrrning  legisJation_^  regulations,  national  pro- 
^jram  proposals  or  other  major^  policy  issues,  and  for  all  requests  for  HEW 
comments  on  impart  statements  of  other  agencies. 

For  information  with  respect  to  HEW  actions  occurring  within  the  juris- 
diction of  the  Departments'  Regional  Directors,,  contact  the  appropriate 
Reg?ional  Environmental  Officer:  p  .  - 

.    '  (Continued) 


Iowa,  Kansas,  Missouri,  Nebraska 


Colorado,  Montana,  North  Dakota, 
South  Dakota,  Utah,  Wyoming 


Arizona,  California,  Hawaii,  Nevada, 
American  Samoa,  Guam,  Trust 
Territories  of  Pacific  Islands,  Wake 
Island  ^ 


Alaska,  Idaho,  Oregon,  Washington 
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istradon  and  Management,  Department  of  Health,  Education  and  Welfare, 
*  Washington,  DC.  20202  963-4456 


(CoQtlnued) 
Region  I : 

Regional  Environmental  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
Room  2007B 
Johh  F.  Kennedy  Center 
Boston,  Massachusetts  02203  (617)  223-6837 
Region  II: 

Regional  Environmental  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
Federal  Building  * 
26  Federal  Plaza 

New  York,  New  York  10007  (212)  264-1308 
'Region  III: 
^  Regional  Environn^cntal  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
P.O.  Box  f3716 

Philadelphia,  Pennsylvania  191Q1  (215)  597-6498  > 
Region  IV: 

Regional  Environmental  Officer 

U.S.  Department  of  *H^alth,  Education,  and  Welfare 
Room  404 

50  Seventh  Street,  N.E. 
Atlanta,  Georgia  30323  (404)  52b-58l7 
Region  V:  •  ' 

Regional  ^vironmental  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
Room  7 1 2,  New  Post  Office  BrnWing 
433  West  Van  Buren  Street 
Chicago,  Illinois  606i07  (312)  353-1644  . 
Region  VI ; 

Regional  Environmental  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
1114  Commerce  Street 
Dallas,  Texas '75202  (214)  749^2236 
Region  VII:  ' 

Regional  Environmental  Officer 
-    '  •  U.S.  Department  of  Health,  Education,  and  Welfare 

601  East  12th  Street 

Kansas  City,  Missouri  64106  (816)  374  3584 
Region  VIII:  . 

Regional  Environmental  Ofl^cer  r- 

U.S.  Departmejit  of  Health,  Education,  and*  Welfare 

9017  FederarBuilding 

19th  and  Stout  Streets  , 

Denver}  Colorado  80202  (303)  837  -4178 
Region  IX: 

Regional  Environmental  Officer 

U.S.  Department  of  Health,  Education,  and  Welfare 
50  Fulton  Street 

San  Francisco,  California  94102  (415)  556-1970 
Re.^ion  X:  * 
Regional  -Environmental  Officer"^ 

U.S.  Department  of  Health,  Education,  and  Welfare 
Arcade  Plaza  Building  ^  • 

1321  Second  Street  ♦ 
Seattle,  Washington  981*01  (2J06)  442-0490 

.  534  .       .  , 

ERIC  ' 


V 


Iffoprr 


Department  of  Housing  and  Urban  Development  * 

Director,  Officr  of  Community  and  Environmental  Standards,  Department 
of  Housing  and  Urban  Development,  Room  7206,  Washington,  D.C.  20410 
755-5980 


*  Contac  t  thr  Director  with  regard  to  environmrntal  impacts  of  legislation, 
policy  statements,  program  regulations  and  procedures,  and  precedent-making 
project  decisions.  For  all  other  HUD  consultation,  contact  the  HUD  Regional 
Administrator  in  v/hose  jurisdiction  the  project  lies,  as  follows: 
Regional  Administrator  I, 

Environmental  Clearance  Officer 

U.S.  Department  of  Housing  and  Urban  Development 
Room  405,  John  F.  Kennedy  Federal  Building 

Boston,  Massachusetts  02^03  (617)  223-4066  ir 
Regional  Administrator  II,  ' 

Environmental  Clearance  Officer 
•    U.S.  Department  of  Housing  and  Urban  Development 
/  26  Federal  Plaza 

New  York,  New  York  10007  (212)  264-8068 
(       Regional  Administrator  III, 

Environmental  Clearance  Officer 

U.S.  Department  of  Housing  and  Urban  Development 

Curtis  Building,  Sixth  and  Walnut  Street  * 

'   Philadelphia,  Pennsylvania  19106  (215)  597-2560 

Regional  Administrator  IV, 

Environmental  Clearance  Officer 

U.S.  Department  of  Housing  and  Url^an  Development 
P^achtrce-Seventh  Building 
Atlanta,  Georgia  30323  (404)  526  5585 
«        Regional  Administrator  V, 

Environmental  Clearance  Officer 

U.S.  Department  of  Housing  and  Urban  Development 
360  North  Michigan  Avenue 
Chicago,  Illinois  60601  (312)  333  -5680 
JRegional  Administrator  VI, 

Environmental  Clearance  Officer 

U.S.  Department  of  Housing  and  Urban  Development 
Federal  Office  Building,  819  Taylor  Street 
Fort  Worth,  Texas  76102  (817)  2867 
Regional  Administrator  VII, 

N Environmental  Clearance  Officer 
U.S.  Department  of  Housing  and  Urban,  Development 
911  Walnut  Street 
^  ^    Kansas  C:ity, Missouri  64106  (816)  :^74  2661 

Regional  Administrator  VIII, 
^  Environmental  Clearance  Officer 

U.S.' Department  of  HousrTlg'^THl  Urban  Development 
Samsonitc  Building,  1051  South  Br(Mi^dway 
Denver.  Colorado  80209  (303)  837  4fr 
Regional  Administrator  IX, 

Environmental  cH^^ance -Officer 

U.S.  Department  of  HtJusing  and  Uiban  Development 
450  C;olden  Gate  Avenue,  Post  Office  Box  36003 
San  Francisco,  California  9410 J  (41/)  556  471 
Regional  .Administrator  X,  . 

Environmental  Clearance  Officer 

U.S.  Department  of  IJousing  and  Urban  Development 
Room  226,  Arcade  Plaza  Building 
Seattle,  Washington  98101  (206)  44J  ")41') 
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Department  of  the  Interior  ° 

Director,  Office  of  Environmental  Project  Review,  Department  of  the  Interior, 
Interior  Building,  Wa^'hinRton,  D.C.  20240,  343-3891 

Interstate  Commerce  Commission 

Office  of  Proceedings,  Interstate  Commerce  Commission,  Washington,  D.C. 
20423.  343-616 

Department  of  Labor 

Assistant  Secretary  for  Occupational  Safety  and  Health,  Department  of  Lal^or, 
Washington,  DC.  20210.  961-3405 

Missouri  River  Basins  Commission 

Office  of  the  Chairman,  Missouri  River  Basins  Commission,  1005(1^ Regency 
Circle,  Omaha,  Nebraska  6^1 14 
(402)  397-.5714 

National  Aeronautics  and  Space  Administration 

Office  of  the  Comptroller,  National  Aeronautics  and  Space  Administration, 
Washington,  D.C.  20546 

755-8440  '  j 

National  Capital  Planning  Commission  ^ 

Office  of  Environmental  Affairs,  Office  of  the  Executive  JDire-et^^if,  National 
Capital  Planning  Commission,  Washington,  D.C.  20576 
382-7200. 

National  Endowment  for  the  Arts 

Office  of  Architecture  and  Environmental  Arts  Program,  National  Endow- 
ment for  the  Arts,  Washington,  D.C.  20506  ^ 
382-5765 

New  England  River  Basins  Commission 

Office  of  the  Chairman,  New  England  River  Basins  Commission,  55*  Court 
"     Street,  Boston,  Mass.  02108 
'     (617)  223-6244 

Office  of  Economic  Opportunity 

Office  of  the  Director,  Office  ttf  Economic  Opportunity,  1200  19th  Street, 

-  iSr.W.,  Washington,  D.C.  2050b 

/254-6000 

Ohio  River  Basin  Commission 

Office  of  the  Chairman,  Ohio  River  Basin  Commission,  'ifi  East  4th  Street, 
Suite  208-70,  Cincinnati,  Ohio  45202 
(513)  684-3831 

Pacific  Northwest  River  Basins  Commission  v 

Office  of  the  Chairman,  Pacific  Northwest  River  Basins  Commission,  J  Colum- 
bia River,  Vancouver,  Washington  98660 
(206)  695  3606 

Souris-Red-Rainy  River  Basins  Commission  ^ 

Office  of  the  Chairman,  Souris-Red-Rainy  River  Basins  Commission,  Suite  6, 
Professional  Building,  Holiday  Mall,  Moorhead,  Minnesota  56560 
\(701)  237-5227 


Requests  for  comments  or  information  from  individual  units  of  the  Depart- 
ment of  the  Interior  should  he  sent  to  the  Office  of  Knvirf)nrncnfal  Project 
at  the  address  given  above.  > 
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Department  of  State  ^  '« 

Office  of  the  Sprcial  Assistant  t(.  the  Secretary  for  Environmental  Aflfaira, 
Department  of  State,  Washington,  D  C:.  20520 
632-7964 

Susquehanna  River  Basin  Commission 

Office  of  the  Kxec  utive  Dirrct»)r,  Sus(iut  hanria  River  Basin  Commission,  .'jOl2 
Lenker  Street,  Mechanic  sbiirg,  Pa.  17055 
(717)  737-0501 

Tennessee  Valley  Authority 

Office  of  the  Director  of  Knvirohrnental  Research  and  De /elopment,  Ten- 
nessee Valley  Authority,  720  Edney  Buildinix, "Chattanooga, ^Tennessee 
37401 

(615)  755-2002      ^  ^        '  • 

Department  of  Transportation  ' 

Director,  Office  of  Environmental  Quality,  Office  of  the  Assistant  Secretary 
for  Environment,  Safety,  and  C^n-iUiacr  Affairs,  Department  of  Transporta- 
tion, Washington,  D.C.  20590.  426  4357 

"Contact  the  Office  of  Environmental  Quality,  Department  of  Transporta- 
tion, for  inforrnatij>n  on  DOT's  environmental  statements  concerning  legis- 
lation, regulations,  national  program  proposals,  or  other  major  policy  issues^O 

For  information  regarding  the  Departrnent  of  Transportation's  other  envir- 
onmental statements,  contact  the  national  office  for  the  appropriate  axl- 
ministration :  -  \ 

U.S.  Coast  Guard  N 
Office  of  Marine  Environment  and  Systems,  U  S.  C:oast  (iuard,  400  7th  Street, 

^SJ^V.,  Washington,  D.C  20590,  426  2007 
Federal  Aviation  Administration 

Office  of  Environmental  Quality,  Federal  Aviation  Administration,  800  In- 
'     dependence  Avenue,  S  W  ,  Washington,  D.C.  20591,'426  8406        .  . 

Federal  Highuay  Administration  * 

Office  of  Environnjental  Policy,  Federal  Highway  Administration,  400  7th 

Street  S  VV  ,  Washington,  D  C  20590,  426-0351 
Federal  Railroad  Admirii^tration 

Offic^of  Policy  and  Plans,  Federal  Railroad  Administrati^n,  400  7th*  Stre<<t, 

S.W.,  Washington.  D  C.  20590,  426  1567 
Urban  Mass  Transportation,  Administration 

Office  of  Program  Operations,  I'rban  Mass  Transportation  Administration, 
400  7th  Street.  S.W..  Washington,  D.C.  20590,  426  4020 
For  other  administration's  not  listed  above,  contact  the  Office  of  Environ- 
mental Quality,  Department  of  Transportation,  at  the  address  given  above. 

For  commetits  on  other  agenc  ies'  environmental  statements^  contact  the 
appropriate  administrations  regional  office.  If  more  than  one  administra- 
tion within  the  Department  of  Transportation  is  to  be  requested  4o  comment, 
contac  t  the  Secretarial  Representative  in  the  appropriate  Regional  Office  for 
corirdination  of  the  Department's  comments;  ^ 

Secretarial  Representative 

Region  I  Secretarial  Representative,  L'.S.  Department  of  Transportation, 
Transportation  Systems  Center,  55  Broadway,  Cambridge.  Massachusetts 
X)2142  ^617)  494  2709 

Region  II  Secretarial  Representative.  L'.S^  Department  of  Transportation,  26 
Federal  Plaza,  (koom  1811.  New  York,  N.ew  York  10007  (212)  264-2672 

(Continup't  I 
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Department  of  the  Treasur/ 

Office  (if  AssistaA  Secretary  for  Administration,  Department  of  the  Tresiflury, 
Washington,  D.C:.  20220  964  -5391 


( Continuofl  I 

Region  III  Secretarial  Representative,  VS.  Department,  of  Trapspestation, 
Mall  Building,  Suite  1214,  32!)  Chestnut  Street,  Philadelphia, /PenitSylvania 
19106  (21!))  597  0407  — . 

Region  IV  Secretarial  Representative,  U.S.  Department  of  Transportation, 
Suite  515,  1720  Peachtree  Rd.,  N.W.  Atlanta,  (;eorgia  30:^09  (404)  526- 
3738  • 

Region  V  Secretarial  Representative,  U.S.  Department  of  Transportation, 
IT^Floor,  300  S.  Wacker  Drive,  Chicago,  HHnois  60606  (312)  353-4000 

Region  VI  Secretarial  Representative,  U.S.  Department  of  Transportation, 
9^C-18  Federal  Center,  1 100  Commerce  Street,  Dallas,  TeJcas  75202  (214) 
749^1851 

Region  VII  Secretarial  Representative,  U.S.  Department  of  Transportation, 
601  E.  12th  Street,  Room  634,  Kansas  City,  Missouri  64|06  (816) 
374-2761  . 

Region  VIII  Secretarial  Representative,  U.S.  Department  of  Transportation, 
Prudential  Plaza,  Suite  1822,  1050  17th  Street,  Denver,  Colorado  80225 
(303^)  837-3242  . 

Region  IX  Secretarial  Representative,  U.S.  Department  of  Transportation, 
450  Golden  Gate  Avenue,  Box  36133,  San  Francisco,  California  94102 
(415)  556-5961 

Region  X  Secretarial  Reprrsenjtative,  U.S.  Department  of  Transportation, 
1321  Second  Avenue,  Room '507,  Seattle,  Washington  98101  (206) 
442-0590 

Federai  A  via  lib  n  Administration 

New  England  Region,  Office  of  the  Regional  Director,  Federal  Aviation  Ad- 
ministration, 154  Middlesex  Street,  Burlington,  Massachusetts  01803  (617) 
272-2350 

Eastern  Region,  Office  of  the  Regional  Director,  Federal  Aviation  Adminis- 
tration, Federal  Building,  JFK  International  Airport^  Jamaica,  New  York 
11430  (212)  99.5  3333 

Southern  Region,  Office  of  the  Regional  Director,  Federal  Aviation  Admin- 
istration, P.O^  Box  20636,  Atlanta,  C;eorgia' 30320  (404)  526-7222 

Great  Lakes  Region,  Office  {)f  the  Regitiual  Director,  Federal  Aviation  Admin- 
istration, 2300  East  Devon,  Des  Plaines,  Illinois  60018  (312)  694-4500 

Southwest  Region,  Office  of  the  Regional  Director,  Federal  Aviation  Admin- 
'  istration,  P.O.  Box  1689,  Fort  W(,rth,  Texas  76101  (817)  624-4911 

Central  Region,  Office  of  the  Regional  f)irector.  Federal  Aviation  Administra- 
tion, 601  E.  12th  Street,  Kansas  City,  Missouri  64106  (8*16)  374-5626 

Rocky  Mountain  Region,  Office  of  the  Regional  Director,  Federal  Aviation 
Administration,  Park  Hill  Station,  P.O.  Box  7213,  Denver,  Colorado  80207 
f303)  837-3646 

Western  Region,  Office  of  tlie  Regional  Director,  Federal  Aviation  Administra- 
tion, P.O.  Box  92007,  WorldWay  Postal  Center,  Log  Angeles,  California^ 
90009  (213)  536-6427 

Northwest  Region,  Office  of  the  Regional  Director,  Federal  Aviation  Adminis- 
tration, FAA  Building,  Boeing  Field,  Seattle,  Washington  98108  (206) 
,     767-2780  ^ 

Federal  Highztay  Administration  ^ 
Region  1,  Regional  Administrator,  Federal  Highway  Adrpinistration,  4  Nor- 
manskill  Boulevard,  Delmaq  New  York  12054  (518)  472-6476 
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Upper  Mississippi  River  Basin  Commission 

Office  of  thp  Cliairiiian,  I'ppci  Mississippi  River  Basin  Commission,  federal 
Offue  BuildmM,  fort  SticllinK  Twin  Citiis,  Minnesota  r)51ll  (612) 
725  H>90 

if'outltmcfl  I 

Rppion  Regional  Adininistratnr.  Federal  Highway  Administration,  Room 
1621,  (ieorgc  H.  Fallon  Frdcral  Otfur  Building,  W  Hopkins  FMaza,  Balti- 
more. Maryland  21  201  !  :U)1  )  962  23t)  1  ■        .  . 

Reqlon  4,  Regional  Administrator,  Federal  Highway  Administration,  Suite 
200,  1720  Teac  htree  Rnad,  N.W.,  Atlanta,  Oorqia  :U)309  (404)  526-5078 

Region  5,  Regional  Administrator,  Federal  HiRhway  Administration,  iDixie 
Highway,  Homewood,  Illinois  60430  ^312)  799-6300 

Region  6,  Regional  Administrator,  Federal  Highway  Administration,  819 
laylor  Street.  Fort  Worth,  Texas  76102  (HI 7)  334-3232 

Region  7,  Regional  Administrator,  Federal  Highway  Administration,  P.O. 
Box  7186,  C:ountry  C:iub  Station.  Kansas  City,  Missouri  64113  (816) 
361  7563 

Region  8,  Regional  Administrator,  Federal  Highway  Administration,  Room 
242",  Building  40,  Denver  Federal  Centrr,  Denver,  Colorado  80225 

Region  9,  Regional  Administrator,  Federal .  Highway  Administration,  450 
Golden  (Jate  Avenue,  Box  36096,  San  Francisro,  California  94102  (415) 
556-3895 

Regi4)n  10,  Regional  Administrator,  Federal  Highway  Administration,  Room 
412,  Mohawk  Building.  222  S.VV.  Morrison  Street.  Portland,  Oregon  97204 
(503)  221  2065 

Urban  Mass  Tran^ptfrtatwn  Administration 

Region  I,  Office  of  the  UMTA  Representative,  Urban  Mass  Transportation 
Administration,  Transportation  Systems  Center,  Technology  Building,  Room 
277,  55  Broadways  Boston,  Massachusetts  02142  (617)  494  2055 
Region  lI,^Op[ice  of  the  UMTA  Representative,  Urban  Mass  Transportation 
*    Administration,  26  Federal  Plaza,  Suite  1809,  New  York,  New  York  10007 
(212)  264-8162 

Region  MI,  Office  (»f  the  I'MTA  Representative. ^Vban  Mass  Transportation 
Administration,  Mall' Building,  Suite  1214,  325  Chestnut  Street,  Philadel- 
phia, Pennsylvania  19106  (215)  597-  0407 

Region  IV,  Office  of  UMTA  Representative,  Urban  Mass  Transportation 
^Administration,  1720  Peachtree  Road,  Northwest,  Suite  501,  Atlanta,  Geor- 
gia 30309  (404)  526-3948 

Region  V,  Office  of  the  UMTA  Representative,  Urban  Mass  Transportation 
Administration,  300  South  Wacker  Drive,  Suite  700,  Chicago,  Illinois  60606 
f3I2)  353  6005 

Region  VI.  Office  of  the  UMTA  Representative,  Urban  Mass  Transportation 
Administration,  Federal  Center.  Suite  9E24.  1100  Commerce  Street,  Dallas, 
Texas  75202  (214)  749-7322  j 

Region  VII,  Office  of  the  UMTA  Representative.  Urban  Mas^  Transporta- 
tion Administration,  c/o  FAA  Management  Systems  Division,  Room  1564D, 
'601  East  12th  Street,  Kansas  City,  Missouri  64106  (816)  374-5567 

Region  VIII,  Office  of  the  UMTA  Representative,  Urban  Mass  Transporta- 
tion Administration,  Prudential  Plaza,  Suite  1822,  1050  17th  Street,  Denver, 
Colorado  80202  (303)  837-3242 

Region  IX,  Office  of  the  UMTA  Representative,  Urban  Mass  Transportation 
Administration,  450  Golden  Gate  Avenue,  Box  36125,  San  Francisco,  Cali- 
fornia 94102  (415)  556-2885 

Region  X,  Office  of  the  UMTA  Representative,  Urban  Mass  Transportation 
Administration,  1321  Second  Avenue,  Suite  5079,  Seattle,  Washington 
(206)  442-0590  P 
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Water  Resources  Council 

OfSce  of  the  Assmiate  Direttt)r,  Water  Resources  Gounril,  2120  L  Street, 
N.W.,  Suite  nOO.  Washington,  D.C:.  200.i;-7  254  6442 

Appendix  IV — State  and  Local  Agency  Review  of  Impact 
Statements 

1.  OMB  Circular  No.  A-95  through  its  system^of  clearinghouses  provides 
a  means  for  scrurin^;  the  views  of  State  and  local  environmental  agencies,  v/hirh 
can  assist  in  the  preparation  of  impact  statements.  Under  A  95,  review  of  the 
proposed  project  in  the  case  of  federally  assisted  projects  (Part  I  of  A-95) 
generally  takes  pl^ce  prior  to  the  preparation  of  the  impact  statement.  There- 
fore, comments  on  the  environmental  effects  of  the  proposed  project  that  are 
secured  during  this  stage  of  the  A~95  process  represent  inputs  to  the  environ- 
mental impact  statement. 

2.  In  the  case  of  direct  Federal  development  (Pact  II  of  A-95)^,  Federal 
agencies  are  required  to  consult  with  clearinghouses  at  the  earliest  practicable 
time  in  the  planning  of  the  project  or  activity.  Where  such  consultation 
occurs  prior  to  completion  of  the  draft  impact  statement,  comments  relating 
to  the  environmental  xffecis  of  the  proposed  action  would  also  represent 
inputs  to  the  environmental  impact  statement. 

'.y  In  either  ta.se,  whatever  comments  are  made  on  environmental  effec  ts 
of  proposed  Federal  or  federally  assisted  pn)ject3  l)y  clearinghouses,  or  i)y 
State  and  local  environmental  agencies  throu/?h  clearinghouses,  in  the  course 
of  the  A  9)  review  should  he  attached  to  the  d/aft  impact  statement  when 
it  is  circulated  for  review.  Copies  of  the  statement  should  Uc  sent  to  the 
agencies  making  such  comments.  Whether  those  agencies  then  elect  to  com- 
ment again  on  the  basis  of  the  draft  impact  statement  is  a  matter  to  be  left 
to  the  discretion  of  the  commenting  agency  depending  on  its  resources,  the 
significance  of  the  project,  and  the  extent  Uy  which  its  earlier  comments  were 
considered  in  preparing  the  draft  statement. 

4.  The  clearinghouses  may  also  be  used,  by' mutual  agreement,  for  securing 
reviews  of  the  draft  environmental  impact  statement.  However,  the  Federal 
agency  may  wish  to  deal  directly  with  appropriate  State  or  local  agencies 
in  tlfi*  review  of  impact  statements  because  the  clearinghouses  may  be  un- 
willing or  unable  to  handle  this  phase  of  the  process.  In  some  cases,  the  Gov- 
ernor may  have  designated  a  specific  agency,  othejr  than  the  clearinghouse,  for 
securing  reviews  of  impact  statements.  In  any  ease,  the  clearinghouses  should 
be  sent  copies  of  the  impact  statement. 

T).  To  aid  clearinghouses  in  coordinating  State  and  local  comments,  draft 
statements  should  include  copies  of  State  and  local  agency  comments  made 
earlier  under  the  .\-95  process  and  should  indicate  on  the  summary  sheet 
those  other  agencies  A'om  which  comments  have  been  requested,  as  specified 
in  Appendix  I  of  the  CEQ  Guidelines, 
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APPENDIX  E 


0 

Excerpt  from  President  Nixort's 
State  of  the  Union  Message 


Enhancing  the  Environment 

Both  our  Nation  and  the  vVorld  have  made  imposing  strides  during  recent 
years  in  coping  with  the  problems  of  our  natural  environment.  Building  upon 
well-justified  concerns,  v/e  have  created  Institutions,  developed  policies  and 
strategies,  and  deepened  public  understanding  of  the  yjoblems  that  face  uj. 

Nov/  we  are  entering  the  second  phase  of  environmental  action.  It  may 
prove  to  be  a  more  di(fu  ult  period. 

In  this  second  phase,  we  will  be  lookinV  at  our  environmental  problems 
in  new  ways  which  are  more  complex  and  ftn-reachin^  than  those  to  which 
y/e  have  been  accustomed.  We  must  be  concerh««l  not  only  with  clean  air, 
clean  v/atrr  and  wise  land  use  but  also  with  the  interaction  of  these  environ- 
mental efforts  with  our  need  to  expand  our  energy  supplies  and  to  maintain 
general  prosperity. 

In  facing  up  to  these  tough,  new  problems,  we.  can  draw  strength  from 
the  progress  v/e  have  already  made  and  from  the  knowledge  that  there  can  be 
no  turning  back  from  our  general  commitment  to  preserve  and  enhance,  the 
environment  in  which  we  live- 

Our  record  over  these  past  five  jcars  includes  the  vigorous  enforcement  of 
air  quality  legislation  and  of  strengthened  water  quality  and  .pesticide  con- 
trol legislation,  the  enactment  of  new  authorities  to  control  noise  and  ocean 
dumping,  regulations  to  prevent  oil  and  other  spills  in  our  ports  and  water- 
ways, and  legislation  establishing  major  new  parks,  rerreation  and  wilder- 
ness areas 

We  have  also  tried  to  reorganize  the  Federal  structure  in  ways  that  are 
more  responsive  to  envi|"onmental  needs.  The  National  Environmental  Policy 
Act,  passed  in  1969,  has  provided  a  basis  for  reform  in  r)ur  Federal  agencies 
and  has  given  citizens  a  greater  opportunity  to  contribute  to  environmental 
decisions.  In  1970,  I  established  the  Environmental  Protection  Agency  and 
National  Oceanic  and  Atmospheric  Administration  to  provide  more  coordi- 
nated and  vigorous  environmental  nianagement.  Also  in  that  year,  I  appointed 
the  first  Coum  il  on  Environmental  Quality. 
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Producing  Results 

•  The  rcaults  (if  our  vigorous  anti-pollution  efforts  are  now  being  ceen  and 
felt. 

In  oiir  major  cities,  levels  of  dangerous  sulfur  oxides  and  particulates  havr 
declined,  and  pollutants  from  automobiles  havp  been  reduced.  Water  pollu- 
turn  is  being  conquered,  assia^fd  by  a  massive  Federal  commitment  o£  over 
$14  billion  in  municipal  treatment  plants  during  this  Administration.  Major 
minuses  of  pesticides  are  now  under  control,  and  major  cources  of  noise  are 
being  regulated  for  the  first  time. 

During  these  five  years.  Federal  agencies  have  acquired  over.  800,000  addi- 
tional acres  for  preservation  for  future  generations,  many  of  them  near  our 
heavily-populated  urban  centers  such  as  New  York  and  San  FrancicCo.^ 
addition,  the  Legacy  of  Parks  program,  v/hich  I  initiated  in  1971,  has  made 
massive  strides  in  bringing  parl.;3  to  the  peOple.  To  date,  400  separate  parcels 
covering  almost  60,000  acres  of  under-utilized  Federal  lands  in  all  50  States 
have  been  turned  over  to  State  and  local  governments  for  park  and  recrea- 
tional use.  Many,  of  them  are  near  congested  urban  areas.  We  v/ill  continue 
to  expedite  transfer  of  additional  surplus  properties  to  State q|nd  local  gov- 
ernments for  park  and  rt'creation  use. 

Improving  the  World  Environment 

On  our  small  planet,  pollution  knov/s  no  boundaries.  World  concern  for 
the  environment  is  as  necessary  as  it  is  encouraging.  Many  significant  Inter- 
national actions  have  been  taken  in  recent  years,  and  the  United  States  can 
be  proud  of  its  leadership. 

These  actions  have  included  the  signing  of  international  conventions  to 
protect  endangered  species  of.  v/ildlife,  to  regulate  ocean  dumping,  to  extend 
the  national  park  concept  to  the  v/orld,  and  to  control  marine  pollution. 

A  United  Nations  Environment  Program  was  established  last  year.  With 
it,  the  UN  Environment  Program  Fund  came  into  being,'  fulfilling  a  proposal 
IMd  made  in  1972. 

Under  the  US-USSR  Environment  Agreement,  v^hich  I  signed  in  Moscow 
in  May,  1972,  Soviet  and  American  scientists  and  environmentalists  have  been 
actively  v/orking  together  on  serious  environmental  problems. 

The  Challenge  Ahead 

As  part  of  this  Administration's  continuing  effort  to  conserve  outdoor  recre- 
ation areas,  my  nev^  budget  v^ill  propose  full  funding  of  the  Land  and  Water 
Conservation  Fund  for  1975.  Nearly  two-thirds  will  aid  StAte  and  local 
governments  in  acquiring  their  own  recreational  lands  and  facilities.  Coupled 
with  the  change  I  have  proposed  Jii^the  formula  for  allocating  funds  to  the 
States,  this  measure  would  encourage  the  development  of  mnrc  recreational 
sites  closer  to  the  places  where  people  live  and  work. 

This  year  we  have  the  uniq^  opportunity  and  responsibility  to  determine 
the  future  use  of  enormous  land  areas  in  America's  la*t  great  frontier  -Alaska. 
Last  month,  in  accordance  with  the  Alaska  Native  Claims  Settlement  Act, 
I  transmitted  to  the  Congress  recommendations  that  w.ouId  add  8:^.47  million 
acres  in  Alaska  to  tiic  National  Park,  fslational  Forest,  Wildlife  Refuge  and 
Wild  and  Scenic  Rivers  Systems.  If  the  Alaska  frontier  is'  thoughtlessly  de- 
veloped, it  will  be  gone  forever.  But  we  now  have  the  opportunity  to  make 
considered  judgments  as  to  the  appropriate  uses  of  these  outstanding  Alaskan 
lands  for  the  American  people  of  all  future  generations. 
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Thi3  session  of  the  Congresu  has  brfore  it  17  major  natural  resources  and 
environment  proposals  that  I  have  fircviously  submitted,  and  on  which  I 
again  recommend  action. 'rhec<Mnil'»dp:       ♦  ^ 

—Department  of  ICneT[iy  and  Natural  Resources:  While  I  discuss  this  new 
dcpj\rtment  elsewhere  in  this  message,  I  want  to  rccin[>hasize  that  I  consider  it 
of  cardinal  importam  r  in  ensuring  that  complex,  interrelated  environmental 
and  natural  resource  issues  receive  an  approj>riately  wide  policy  overview 
and  administrative  coordination. 

-  National  Land  Use  Policy:  Adoption  of  the  National  Land  Use  Policy 
Act,  first  proposed  in  1971,  remains  a  high  priority  of  my  Administration. 
This  legislation  would  reaffirm  that  the  basic  responsibility  for  land  use  de- 
cisions rests  with  States  and  localities — and  would  provide  funds  to  encourage 
them  to  meet  their  responsibility.  I  am  pleased  that  the  Senate  has  passed 
legislation  incorjuirating  come  of  thr  policies  tl\^it  I  prop{jsed.  I  urge  the 
('ongress  to  pass  lcgi5lat}on  which  would  desist  States  and  hicalities,  but  v/hich 
does  not  inject  the  Federal  Government  into  their  specific  land  use  decisions. 

-  Coastal  Wetlands.'  These  environmentally  vital  wcdands  arc  increasingly 
threatened  by  development.  My  proposed  Environmental  Protection  Tax  Act 
would  amend  Federal  tax  lav/s  to  discourage  the  unv/ise  use  of  these  areas, 
and  to  enhance  our  opportunities  ftir  sound  land  use  planning  v/ithin  the 
coastal  zone. 

iVtlderness:  Traditionally,  we^have  looked  wcstv/ard  for  our  v/ildernecs 
areas.  Last  year,  however,  I  proposed  that  16  Eastern  areas  be  designated  as 
*V/ildernfSs"  and  that  37  others  be  studied  for  possible  wilderness  designation. 

Historic'  Preservation:  Because  we  have  an  irreplaceable  historic  and 
architectural  heritage,  I  have  proposed  an  Environmental  Protection  Tax  Act 
to  discourage  the  demolition  of  historic  structures  and  to  encourage  their 
rehabilitation- 

--Big  Thicket  National  Biological  Reserve:  The  Big  Thicket  area  of  east 
Texas  is^  a  biological  crossroad^  unique  in  the  United  States.  I  ^m  gratified 
that  the  House  has  acted  and  I  urge  the  Senate  prompdy  to  consider  my  pro- 
posal to  f»re5ervc  key  segments  of  the  Thicket  in  a  Big  Thicket  National 
Biological  Reserve.  , 

-  Big  Cypress  National  Fresh  Water  Reserve:  Protection  of  the  Big  Cypress 
Swamp  in  Florida  is  essential  to  the  preservation  of  the  water  supply  in  the 
Everglades  National  Park.  I  have  recommended  legislation  which  would 
authorize  the  acquisition  of  over  500,000  acres,  enabling  us  to  protect  this 
vital  water  supply. 

'  Public  Land  Management:  The  Secretary  of  the  Interior  needs  additional 
authority  to  protect  the  environmental  valur?^  of  our  public  domain  lands.  I 
again  urge  that  he  be  given  that  authority.^. 

-Controlling  Pollution:  Three  of  my  legislative  proposals  aimed  at  con- 
trolling polIutiQn  have  not  yet  received  final  Congressional  action: 

-  Toxic  Substanceu  Nev  chemicals  with  unknown  environmental  cflfects 
com*  into  use  each  year  Authority  to  test  these  substances  and  to  restrict 

^  their  use  in  the  event  of  dangrf,  while  still  permitting  the  orderly  market- 
ing of  needed  chemicals  in  a  timely  fashion,  is  highly  desirable. 

— Hazardous  Wastes:  Dispersal  of  wastes  on  land  is  increasing  due  to 
advances  in  industry  and  technology  and  because  of  our  stringent  con- 
trols on  air  and  water  pollution.  These  wastes  can  be  hazardous  to  human 
health  and  other  forms  of  lite.  My  proposal  provides  for  national  stand- 
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Safe  Drinking  Water:'  The  water  v/c  uce  in  our  homes  ohould  not  en- 
danger our  health.  Under  my^roposal  on  safe  drinking  water,  Federal 
standards  would  provide  heal protection  by  requiring  strict  limitation 
of  any  contaminants  in  drinking  water,  but  primary  enforcement  rc- 
oponsibilitieo  would  be  left  to  the  States.  Alternative  legislation  is^  now 
being  seriously  considered  by  the  Congress  which  v/ould  require  un- 
necessary Federal  standards  on  operating  treatment  plants,  generate  a 
domineering  Federal  enforcement  role,  and  create  several  new  categorical 
subsidy  programs. 


Jamiary  30,  1974. 
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APPENDIX' F 


President  Nixon's 

D 

Statement  and  Message  on  Energy 


Energy  and  Natural  Resources 


One-  nf  thr  most  c  ritical  i)r»ihlrms  on  Amwnca's  acfenda  today  irr  t^o  meet 
our  \ital  fiirrt^y  needs  ^ 

I  wo  months  af^o  I  announte  d  a  ronii)rrhrnsive  j)roi;rani  to  move  us 
forvvard  in  that  t  ffort.  Tuday  I  am  takini^  the  fnllowint^  atiditional  measures; 

First,  I  am  iipj)ointint4  John  A.  Lo\e.  CM)vernor  of  (Tolorado.  ttj,  direct  a 
new  eneri^y  riffu  r  that  will  he  rrsj)onsil)le  for  funniihitin«  and  ,co<ir<hnatin^» 
ener(?y  policies  at  the  Presidential  level, 
,  S<^((>nd,  I  am  askinct  thV  C'.f>nf!;rerjS  to  create  *1  new  Cahinet-lcvel  department 
devoted  to  energy  and  natural  resources  and  a  new  indej)enden4'  Kner^y  Re-, 
sean  h  atid  Development  Administration- 

Third.  I  afn  initiatiim  a  $n)  billion  rot; ram  for  rc-yarc  h  and  dcvel()[)ment 
in  the  energy  fieW,  whic  h  will  extend  over  the  next  five  years, 

Fina^',  I  am  launc  hint^  a  c  c)nseryoti(»n  drive  to  reduce  antici[)ated  personal 
consumj)tion  of  eneriry  resources  .k  ross  the  Nation  l)v  "i  [)ercent  over  the  next 
twelve  months  The  Ff  cfi'ral  (iov crrnnent  v\ill  take  the  Irad  in  this  effort,  by 
re duciiJR  its  antiiipated  c(»rjsumi>tion  by  7  i)ercent  during  this  same  period, 

America  fac  es 'a  serious  erHTLty  problem.  While  we  have  only  6  percent  of 
the  world's  j)r»pulation,  we  c  rmsnrne one-third  of  the  we»rld's  enert^y  output 
I  he  suj)ply  of  domestic  (  rier^y  resources  available  to  us  is  ru»t  keepini;  pace 
^  with  our  f  \  er-[?rowini»  demand,  and  unless  we  act  swiftly  and  cfTectively.  we 
^ould  fac  e  a  irenuine  unertrv  c  risis  ^n  the  foreseeable  future 


Progress  Since  April 

On  April  \H,  I  submitted  a  message  to  the  Concress  discussing  the  cnrrg> 
challenge  and  the  stej)s  net  jssary  to  meet  it  That  messai^e  rm[)hasizrd  that  as 
we  work  to  conserve  our  eruTijy  demands,  we  must  also  undertake  an  in- 
tensive effort  to  expand  our  eneriry  sup[)lies,  I  am  liap[)y  to  report  that  many 
(»f  these  steps  are  alreadv  underwav.  and  that  they  are  yirovinj*  effective. 
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At  leaotiefoht  oil  companipo  hai^e  made  firm  decisiono  to  undertake  sig- 
nificant refinery  (onstfuc  tion  projects.  ^Within  the  next  three  years  these 
projects  will  increase  refinery  capacity  by  mofe  than  1.5  million  barrels  daily- 
's 10  percent  increace  over  existing  capacity. 

— We  have  announced  and  carried  out  a  voluntary  oil  allocation  program 
to  help  provide  fanners  and  essential  government  and  health  services,  as  well 
as  independent  refiners  and  marketers,  with  an  equitable  share  of  available 
jletroleum. 

-  A  great  deal  of  d\\  from  the  Outer  Continental  Shelf  and  otht^r  Federal 
lands,  v/hich  has  traditionally  been  retained  hy  the  producers,  has  been 
allocated  to  small  independent  refiners  to  augment  their  present  supplies. 
That  figure  has  already  reached  100  thousand  barrels  of  oil  per  day  and  v^ill 
increase  to  160  thousand  by  mid-August. 

-  The  Council  on  Environmental  Quality  has  begun  a  study  of  the  en- 
vironmental impact  of  drilling-  on  the  Atlantic  Outer  Continental  Shelf 
and  in  the  Gulf  of  Alaska.  The  study  is  scheduled  for  completion  by  next 
spring 

-  The  Senate  Committee  on  Interior  and  Ihsular  Affairs  has  reported  out 
legislation  vvhich  would  finally  permit  the  construction  of  an  Alaskan  pipe- 
line. Le(,islati()n  will  shortly  be  reported  Qut  in  the  House  of  Representatives. 
Since  construction  of  that  pipeline  would  provide  two  million  barrels  of 
domestic  ofl-a  day,  I  again  urge  that  the  Congress  give  swift  approval  to  this 
legislation.  - ' 

The  Office  of  Energy'^Gonservation  and  the  Office  of  Energy  Data  and 
Analysis  have  been  established  at  the  Department  of  the  Interior.  Although 
not  yet  fully  stafifcd,  they  are  now  beginning  to  provide  information  we  must 
have  to  proceed  with  our  developing  energy  policy. 

The  Commerce  Department  has  proposed  regulations  covering  the  la- 
beling of  household  appliances  so  thact  consumers  can  make  comparisons  of  the 
efficiency  v/ith  v/hich  the  appliances  consume  energy. 

-  -The  Environmental  Protection  Agency  has  published  inforn^ition  on 
gasoline  mileage  for  1973  automobiles. 

-  The  Department  of  State  is  taking  .steps  to  consult  with  the  major  oil- 
producing  nations  to  develop  the  cooperative  arrangements  needed  to  ensure 
adequate  and  stable  sources  of  oil  in  the  future.  \Ve  are  also  working  closely 
vAih  the  other  major  oil-consuming  nations  in  studying  ways  n(  meting 
growing  world  demand  for  energ^^ipplies.  These  include  emergency  shar- 
ing arrangements;  as  well  as  stg^fpile  and  rationing  programs  which  might 
lead  to  more  coordinated  policies  for  meeting  oil  supply  shortages  should  they 
fnixir  in  the  future. 

Several  of  the  steps  which  I  announced  in  April  were  in  the  form  of  legis- 
lative proposals  which  will  help  tirini  rease  energy  supplies.  They  called  for 
the  Alaskan  pipeline,  competitive  pricing  of  natural  gas,  licensing  of  deep- 
water  ports,  streamlining  of  powerplant  siting,  and  a  ratfona!  framework 
for  controls-' over  surface  mining.  Only  the  pipeline  request  has  been  finally 
.acted  on  in  committee.  I  hope  the  C^mgress  will  now  act  quickly  and  favor- 
j^hly  on  my  other  requests. 

These  steps  are  a  beginning  But  they  are  only  a  beginning 


Reorganization 

The  acquisition,  distribution,  and  consumption  of  energy  resources  have 
become  increasingly  complex  and  increasingly  critical  to  the  functioning  of 
our  economy  and  our  society.  But  the  organization  of  the  Federal  Govern- 
ment to  meet  its  responsibilities  for  energy  anS  other  natural  resource  policies 
has  not  changed  to  meet  ^he  new  demands.  The  Federal  Government  cannot 
efTectively^meet  its  obligations  in  these  areas  under  the  present  organizational 
stnictures.  and  the  time  has  come  to  change  them.  ^ 
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Energy  Policy  Office 

Kffcctivc  iininedLiU.ly.  thv  duties  of  the  Special  Knergy  Comniittee  and 
National  K ncruv  Ortue  which  I  set  up  2  months  ago  t<i  advise  and  assist  m 
the  preliminan  <»^^ani/atin^al  phases  of  the  Federal  response  in  the  energy 
challenge  will  be  c>.inhineU  in  an  <'Xpandcd  Knergy  Policy  Office  uithm  the 
E^xrcutive  Offue  of  the  President  This  ufiiee  will  l,c , responsible  for  the  tt)r. 
rnubtion  and  c  oordinati<^n  i>f  ener^'y  policies  at  the  Presflienlial  lc%el. 

This  office  will  be  hciulcd  by  (iovernur  Love,  ^^hu  will  be  an  Assistant 
to  the  Preside  nt  as  well  as  Diret  tor  of  the  F.ncrgy  Poluy  Office,  lie  nm  11  spend 
full  tiine  on  this  assiRninent  and  will  report  directly  to  inc.  My  Special  Con- 
sultant oh  eiieruy  matters,  Charles  DiBona,  will  continue  in  his  present  ad- 
visory capacity,  working  within  the  new  office. 

Department  of  Energy  and  Natural  Resources 

Two  years  a^o  I  sent  t.,  the  Congress  my  proposals  for  a  sweep mg"**  reor- 
ganization of  executive  departments  and  independent  agencies '  to  provide 
an  executive  branch  structure  more  responsive  to  the  basic  goals  of  public 
policy.  One'  ..f  those,  proposals  called  f<^  a  Department  of  Natural  Resources; 

During  the  time  these  proposals  have  been  receiving  the  consideration  of 
ihr  C:on«ress,  my  Adniini.stratifMi  has  continued  to  refine  and  improve  them 
It  has  become  increasingly  oUvious  that  reorganization  is  imperative,  and 
nowhere  mf>re  .  learly  s..  than  in  the  areas  of  natural  resources  and  related 

energy  matters  -     ^  i  •      i  i 

1  am  therefore-  proposing  today  the  establishment  of  a  Apw  Cabinet-level 
Department  of  F.neigy  and  Natural  Resources,  responsible  for  the  balanced 
utilization  and  conservation  of  America's  energy  and  natural  resources. 

The  Department  of  Energy  and  Natural  ResoiirAs  wpuld  take  charge  ()f 
all  of  the  present  activities  of  the  Department  of  the  In^prior,  except  the  Office 
of  Coal  Research  ahd  certain  other  energy  research  and  development  pro- 
grams, which  uould  bcnransferred  to  a  new  Energy  Research  and  Develop- 
ment  A'dministraticm.  It  would  also  assume  the  responsibilities  of  the  Forest 
Serv  ice  and  certain  wat^r  resources  activities  of  the  Soil  Conservation  Serv- ^ 
ice  from  the  Department  of  Agriculture;  the  planning  ahd  funding  of  the 
civil  functions  ..f  the  Army  Corps  of  Engineers;  the  duties  of  the/Jational 
Oceanic  and  Atmospheric  A^^ministration  of  the  Department  of  Commerce, 
the  uranium  and  thorium  assessment  functions  of  thd  Atomic  Energy  Com- 
mission, ahc  functions  of  the  interagency  Water  Re^urces  Council  and  gas 
pipeline  safety  functions  of  the  Department  of  Transportation.  ^ 

Energy  Research  and  Development  Administration 

I  am  further' proposing  to  the  Congress  that  we  create  an  Energy  Research 
and  Development  Administration.  , 

The  new  Administration  would  have  central  responsibility  for -the  plan- 
ning, management  and  conduct  of  the  GovernmentV  energy  research  artd 
development  and  f<\r  working  with  industry  so  that  promising  new  teclinolo- 
gies  cart  be  developed  and  put  promptly  to  work.  The  new  Administration 
would  b|  organized  to  give  significant  new  emphasis  to  fftssil  fuels  and  poten- 
tial new  forms  of  energy,  while  also  assuring  continued  progress  in  developing 
nuclear  power. 

In  order  to  c  reate  the  new  Administration,  the  present  functions  of  the 
Atomic  Energy  Commission,  except  those  pertaining  to  licensing  and  related 
regulatory  |esponsibilities,  would  be  transferred  to  it  as  would  most  of  the 
energy  research  and  development  programs  of  the  Department  of  Interior. 
The  scientific  and  technological  reso\irces  of  the  AEC  should  provide  a  solid 
foundation  for  building  a  well-conceived  and  well-executed  efTort 

Under  my  proposal,  the  five-member  organization  of  the  AEC  would  be 
retained  to  provide  direction  for  a  separate  and  renamed  Nuclear  Energy 
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Commission  which  would  carry  on  the  important  licensing  and  regulatory 
activities  now  within  the  AKC.  In  addition.  I  have  asked  that  a  comprehen- 
sive study  be  Undertaken,  in  full  consultation  with  the  Congress,  to  determine 
the"  best  v/ay  jto  or^dniizc  all  erirrR^vrelated  regulatory  activities  of  the 
Government. 

Research  and  Oevfelopment  ^ 

*        .  **  . 

While  we  must  rely  on  conventional  forms  of  fuel  to  meet  bur  immediate  en- 
ergy needs,  it  is  clear  that  the  answer  to  cmr  long-term  needs  lies  in  develop- 
ing new  forms  of  energy. 

With  this  necessity  in  mind,  I  am  taking  three  steps  immediately  to  enlarge 
our  Federal ^nergy  research  and  development  efforts, 

.First,  I  am  initiating  a  Federal  energy  research  and  envelopment  effort 
of  $10  billion  over  a  five-year  ^period,  beginning  in  fiscal  year  1975.  To  give 
impetus  to  this  drive,  I  am  directing  that  an  additional  $100  million  in  fiscal 
year  1974  be  devoted  to  the  acceleration  of  certain  existing  projeSts  and  the 
initiation  of  new  projects  in  a  number  of  critical  research  and  development 
areas.  At  least  one-half  of  the  funding  for  the  new  initiatives  for  this  coming 
fiscal  year  will  be,  devoted  to  coal  research  and  development  with  emphasis 
on  producing  clean  liquid  fuels  from  coal,  improving  mining  .techniques  to 
'  increase  cQal  mining  safety  and  productivity,  accelerating  our  coal  gasifica- 
^on  program  and  developing  imp^roved  combustion  systems.  The  remainder 
of  the  $100  million  will  be  for  research  and  development  projects 'on  ad- 
vanced energy  conversion  systems,  environmental  control,  geothcrmal  steam, 
conservation,  and  gas-cooled  nuclear  reactors.  While  it  is  essential  that  we 
maintain  the  present  budgfl  ceiling  for  fiscal  year  1974,  these  vital  programs 
must  arfd.can  be  funded  wit)iin  that  ceiling. 

Second,  I  am  directing  the  Chairman  of  the  Atomic  Energy  Commission 
to  undertake  an  immediate  review  of  FedejpiJ  and  private  energy  research 
and  development  activities,  under  the  gener%?direction  of  the  Energy  Policy 
Office,  and  to  recommend  an  integrated  energy  research  and  developm  ^t 
program  for  the  Nation.  This  program  should  encourage  and  actively  involve 
industry  in  cooperative  efforts  to  develop  aijd  demonstrate  new  technologies 
that  will  permit  better  use  of  oup^energy  resource?.  I  am  also  directing  the 
ChMrman,  in  consultation  with  the  Department  of  the  Interior  and  other 
agencies,  to  recommend  by  September  1  of  this  year  specific  projects  to  which 
the  additional  $100  million  would  be  allocated  during  fiscal  year  1974.  By 
December  1  of  this  year,  I  am  asking  for  her  recommendations  for  energy 
"  research  and  development  programs  which  should  be  included  in  my  fiscal 
y<»ar'1975  budget. 

Third,  I^am  establishing  an  Energy  Research  and  D<jyelopment  Advisory 
Council  reporting  to  the  Energy  Policy*  Office,  to  be  composed  of  leading  ex- 
pet;ts  in  various  are&5  of  energy  research  and  development  from  outside  the 
Government. 

I  feel  that  these  steps  will  greatly  improve  and  expand  our  current  energy 
research  and  development  effort  and  will  ensure  the  development  of  tech- 
nologies vital  to  meeting  our  future  energy  needs. 

Conservation 
Tho  Federal  Effort 

In  my  Energy  Message  of  April  18,  I  announced  preliminary  steps  to  con- 
serve America's  fuel  supplies.  I  said  at  that  time  that  whilo  energy  conserva- 
tion is  a  national  necessity,  conservation  effprts  could  be  undertaken  on  a 
voluntary  basis.  I  still  believe  this. 
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However,  public  persuasion  alone  is  not  oufficiefit  ki  the -challenge  con- 
fronting U<5.  The  Federal  CJnvernment  io  the  larRest  consumer  of  energy  in 
the  country  and,  as  such,  it  has  ity  own  unique  role  to  play  in  reducing 
energy  crmslimption  and  thus  netting  an  example  for  all  consumers' 

EfTective  today,  I  am  therefore  ordering  the  Federal  t,overnment  to  achieve 
a  seven  percent  reduction  in  its  anticipated  energy  consumption  over  the  next 
1 2  months.  \  ' 

I  have  directed  the  Heads  of  all  Cabinet  departments  and  other  Federal 
agencies  to  report  by  July  31  on  the  specific  steps  they  vvill  take  to  meet  this 
target.  Secretary  Morton  wiU  be  responsible  for  monitoring  agency  efTorts  and 
reporting  their  progress  to  me. 

These  conservation  measures  are  to  be  designed  to  ensure  that»no  vital 
'cervices  are  impaired  nor  the  proper  functioning  of  thece  departments  ^nd 
agencies  curtailed.  Exceptions  v/ill  be  permitted  only  in  unique  circumstanc^, 
'  Such  ao  the  program  of  uranium  enriehment  at  the  AEC  where  a  substan^ 
tial  reduction  in  energy  consumption  v/ould  have  a  detrimental  eflfect  on  our 
cfTortfj  io  provide  new  forms  of  energy. 

While  the  precise  means  (jf  ^conserving  energy  v/ill  he  left  to  the  discretion 
of 'Cabinet  and  agency  heads,  I  am  directing  that  conservation  efforts  include 
the  follov/ing  measures:  " 

Reduction  in  the  level  of  air, conditioning  of  all  Federal  office  buildings 
throughout  the  Summer. 

^Reduction  in  the  number  of  official,  trips  taken  by  Federal  ^employees 
'   -  Purchase  or  leasing  of  automobiles  and  other  vehicles  which  provide  . 
good  gasoline  mileage.  ' ^ 

,  Each  """department  and  agency  is  expected  to  review' all  of  its  activities 
to  (determine  hotV  its  ov/n  demands  might  bo  reduced.  The  Department  of 
Defense,  the  largest  single  consumer  of  energy  within  the  executive  branch, 
/has  alread>»^examined  its  activities  and  has  taken  steps^  to  reduce  its  energy 
demands  by  10  pertent  over  last  year  steps  which  v^ill  in  no  v/ay  je<jpardize 
our  milital^  preparedness. 

Conservation  In  the  Private  Sector 

I  ani  'also  directing  all  departnoents  and  agencies  to  work  closely  with 
Secretary  Morton  and  the  Office  of  Energy  Conservation  in  the  development 
of  long-term  energy  conservation  plans  and  recommendations  for  l)Oth  the 
pDivate  and  the  public  sector.  * 

At  my  request,  the  Secretary  tA  the  Irterior,  the  Secretary  of  Commfjrce 
and  Governor  Love  are  to  oneet  wit^  representative^  (jf  American  industry 
to  discuss  ways  oi  rutting  bat  k  on^ unnecessary  consamption  of  energy  and  to 
urge  their  active  participation  in  the  conservation  effort. 

Further,  I  have  directed  the  Secretary  i>f  Transportation  to  work  with 
the  Nation's  airlines,  the  Civil  Aeronautics  Board,  and  the  Federal  Aviation 
.Administration  to  reduce  flight  speeds^  and,  wherr  possible,  the  frequency 
of  Commercial  aiT^ine  flights.  This  efiort  k  now  underway.  By  e^pting  only 
'a  small  reduction  in  speeds  and  fliqhts,  it  1%  possible  to  achieve  significant 
reductions  in  energy  consumption. 

Placing  tlte  Cltallenge  in  Perspective 

As  these  measures  cover  a  broad  range  of  activities  in  the  public  and  p'rivate 
sectors.  I  want  to  put  both  the  problem  and  the  proposed  conservation  meas- 
ures into,  perspective.  We  all  need  to  understand  the  dimensions  of  the  chal- 
lenge, as  well  as  the  significa'nce  of  tiie  role  every  single  American  has  to  play 
in  meeting  it. 

The  Department  of  the  Interior  estimates  that  unc|er  the  conditions  of 
current  usage,  ^)ur  available^  supply  of  gasoline  this  summer  could  fall*  short 
of  demand  by  ope  or  two  percent  and  possibly  as  much  as  fi-r  percent  should 
the  most  adverse  conditions  prevail.  To  overcome  this  potential  shortage. 
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and  to  reduce  presDure  ^  supplies  of  other  energy  resources,  I  am  suggesting 
that  a  reasonable  and  attaig^ble  national  goal  is  to  reduce  anticipated 
energy  use  by  individual  consumers  by  5  percent. 

We  can  achieve  this  goal  by  making  very  small  alterations  in  ciur  present 
living  habits,  for  steps  such  as  those  we  are  taking  at  the  Federal  level 
ran  be  taken  v/ith  equal  cfTrctiveness  by  private  individuals.  We  need  not 
sacrifice  any  ac  tivilies  vital  to  our  economy  or  to  our  v/ell-being  ao  a  peo|')le. 

Raising  the  themiostat  of  an  air  conditioner  by  just  4  degreea,  for  instance, 
v/ill  re.-»ult  in  a  fiaving  of  an  estimated  15-20  percent  in  rts-use  of  electricity.  • 

Just  ao  IR^  (Jovernment  can  obtain  ('nergy  efficient  automobile^;  private 
citizens  tan  do  the  same.  Nearly  three-quarters  of  the  gasoline  used  in 
America  is  consumed  by  automobiles. 

Those  v/ho  drive  automobiles  can  also  assist  by  driving  more  slowly.  A 
car  travelling  50  mifes  per  hour  uses  20  to  25  percent  less  gasoline  per  mile 
than  the  same  car  travelling  70  miles  per  hfiur.  Carpooling  and  using  public 
transportation  will  result  in  further  fuel  savings. 

In  order  to  help  reduce  driving  speeds,  I  am  today  taking  the  additional 
sji^*p  of  v/riting  to  each  of  the  Nation's  Governors,  j:^sking  thepi  to  work 
v/ith  their  State  legislatures  to  reduce  highway  spead  liiiiits  in  a  manner 
C9nsistent  with  safety  and  efficiency,  as  well  as  v/ith  en^gy  needs.  J^S^ 

I  also  continue  to  urge  the  Congress  to  pass  highway^mass  transit  lefliF  ' 
lation  which  v/ould  provide  States  and  localities  flexibility  to  choose  betxyeen- 
capital  investment  in  highways  or  mass  transit.  Diversion  of  some  commuter 
traffic  from  single  occupant  automobiles  to  mass  transit  will  result  in  signifi- 
cant energy  and  envirimmental  benefits,  and  at  {he  same  time,  permit  the 
highways  to  be  operated  m  the  efficient  manner  for  which  they  were  designed. 

Energy  conservation  is  not  just  sound  policy  for  the  country,  it  is  also 
good  economics  for  the  conifumer.  , 

Changing  to  a  more  efficient  automobile,  for  example,  could  produce 
savings  of  as  much  as  one  thousand  gallons  of  gas  in  the  course  of  a  yeai*. 
A  savings  of  one  thousand  gallons  of  gas  "equals  a  personal  savings  of 
approxirhately  $400. 

Cutting  down  on  air  conditibning  and  heating,  of  course,  also  cuts  down 
on  the  family .^2^a3~br  electric  or  oil  bill. 

Actions:  to  reduce  the  rate  of  growth  in  energy  demands  will  also  improve 
our  ability  to  protect  and  improvg?^e  quality  of  our  environment. 

The  conservation  of  existingc:^ergy  resources,  is  hot  a  proposal;  it  is  a 
necessity.  It  is  a  requirement  that  will  remain  with  us  indefinitely,  and  it  is 
for  this  reason  'that  I  believe-  that  the^ American  people  must  develop  an 
energy  conservation  ethic. 

As  a  matter  of  simple  prudence  amd  common  sense,  we  must  not  waste 
our  resources,  however  abundant  they  may  seem.  To  do^otherwise,  in  a  world 
of  finite  resources,  reflects  adversely  upon  what  we  are  as  a  pe^ople  and 
a  Nation.         i  ^ 


Conclusion 

We  face  a  challenge  in  meeting  our  energy  needs.  In  the  past,  the  American 
people  have  viewed  challenges  as  an  opportunity  to  improve  our  Nation, 
and  to  move  forward.  The  steps  I  have  outfined  above  are  not  meant  to  be 
conclusive.  They  are  part  of  the^ngoing  jjrocess. 

I  urge  the  Congreljs  to  act  with  due  concern  for  our  energy  needs  by  rapid 
consideration  of  all  of  my  legislative  proposals  in  this  field,  especially  rfty 
request  to  clear  the  way  for  the  Alaskan  pipeline. 

Over  the  coming  years  it  is  essential  that  we  increase  our  supplies  of 
energy.  •     ,  *  ^ 

I  urge  the  members  of  the  Federal  Government  to  filay  their  role  in  meeting 
the  spirit  and  the  letter  of  my  energy-conservation  directives. 
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I  urfjc  private  industry  to  rrspond  with  all  the  imaRination  and  rocource- 
fulnps3  that  has  made  tJrifj  Naiinn  the  ric  hest  on  earth. 

:  But  the  hnal  quefjtion  of  whether  w»"  ran  avoid  an  energy  crisis  ivil! 
be  determined  by'i^ie  rvn^ittvA'  of  the  American  people  to  theij  country's 
needs.  In  the  past,  whenexer  we  have  been  faced  v/ith  real  challent^es,  the 
American  p<M>ple  have  joined  together  lo  share  in  the  w)mmoi]  interest. 
1  am  conhdi'  nt  we  will  do  so  n<>w. 

RicHAni)  NuiON. 

.  June  29.  197:V 


The  Energy  Crisis 


To  the  Con  fir  ess  of  the  Ignited  States: 

As  the  9!}rd  Conf^ress  recemvenes  this  week,  it  returns  to  an  agenda  that 
IS  piled  hi^h  with  vital  legislative  question?*. 

America  ig  underRoing  a  period  of  rapid  change  and  growth  when  de- 
cisions made  ii^iJkfcshing  on  c  ould  affect  the  patterns  of  our  national  life 
for  the  rest  of  this  celttury.  These  decisions  demand  not  only  the  collective  ^ 
wi5dr)m  <>f  our  national  leadership  but  also  a  continuing  spirit  of  cooperation 
between  the  executive  and  legislative^  branches  of  our  Government,  In  this  , 
first  legislative  message  of  1974,  I  want  to  renew  my  pledge  that  I  stand 
ready  and  eager  to  work  with  the  Members  of  the  Congress  in  shaping  the 
solutions  that  are  best  for  America. 

In  the  next  few  weeks,  I  will  send  to  the  Congress  a  series  of  messages 
requesiing  swift  legislative  action  in  the  areas  where  I  feel  that  progress 
is  mc»3t  keenly  needed.  In  each  of  these  areas-  health,  education,  trans- 
portation, natural  rrsources,  and  others—  these  proposals  reflect  the  best 
efforts  of  my  Administration  lo  sqlve  a  wide  range  of  difficult  domestic 
problems. 

No  single  legislative  area  is  ni^re  ^critical  or  more  challenging  to  us  as  a  ^ 
people,  however,  ihari'the  subjeo/t  of  this  first  message  to  the  Congress:  The 
energy  c  risis.      is  becausr  of  it/ in^portance  and  because  of  the  urgent  need 
,for  action  that  I  havt^  chosen  to  break  tradition,  outlining  to  the  Congress  my 
legislative  requests  in  energy  bj/fore  delivering  my  State  of  the  Union  Adclress, 

I  first  warned  of  approaching.energy  shortages  in  a'^Rcs^ge  to  the  Congress 
in  1971-  the  first  energy  message  ever  presented  by  an  Arm>Qcan  President. 
In  19Z3,  an  embargo  was  suddrnlvimposed  upon  many  of  ou/t()reign  supplies 
of  oil,  the  crisis  broke  upon  us,  and  the  entire  country  took  the  first  steps  ^ 
toward  coping  with  the  emertrency.  We  have  made  solid  progress  since  then, 
but  it  is  clear  that  our  efforts  in  197:?  were  just  the  beginning.  As  our  first 
order  of  business  in  the  new  lyear,  therefore,  let  us  resolve  that  1974  shall 
be  the  year  that  we  build  permanent  framework  for  overcoming  the 
energy  crisis. 

in  the  initial  portion  of  this  messagr,  I  \vant  to  report  to  the  C()ngress 
f)n  our  progress  over  the  last  three  months.  The  remainder  of  the  message 
addresses  the  legislative  program  on  which  1  am  urging  Concessional  action 
in  1974:  ^ 

First,  th<»  proposals  that  I  believe  are  essential  to  meet  the  shortterm 
.pmergency.  including: 

•    A  tspe(  iai  energy  ac<  that  would  permit  restrictions  on  the^rivate 
and  public    consumption  of  energy  and  would  temporarily  relax 
-  certain  Clean  Air  Art  requirements  f«>r  power  plaftts  and  automotive 
erftissions; 
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•  A  windfall  profits  tax  that  would  prevent  private  profiteering  at  the 
expense  of  public  sacrifice ,  Y 

•  Unemployment  insurance  to  help  those  who  lose  their,  jobs  because 
of  the  rn(;rg>'  crisis ;  , 

•  And  establishment  of  a  Federal  Energy  Administration.  , 

Second i  the  legislative  proposals  that  I  have  previously  submitted  iJr 
order  to  meet  our  long-range  goal  of  achieving  self-sufficiency  iri  energy, 
including  proposals  that  would :  - 

•  •    Allow  market  pricing  of  new  t^Ajpl  gas; 

•  Allow  temporary  oil  productSSfeom  the  Elk  Hills  Nayal  P(?t.roleum 
Reserve  in  California ;  '^^^^^ 

•  Permit  surface  mining  of  cb^^Jlfl/;*.  manner  that  is  environmentally 
safe;  ' 

•  Permit  the  development  of  new  deepwater  port  facilities  offshore  ; 

•  Amend  the  ta;:  laws  regarding  drilling  investments ;  • 

•  Modernize  the  laws  regarding  mineral  leasing  on  Federal  lands; 

•  And  reorganize  the  estecutive  branch  so  that  it  ,  may  df'al  more 
effectively  with  energy  and  natural  resource  problems. 

^  -  Third,  proposals  which  are  designed  to  help  us  achieve  self-sufficiency 
in  enierpfy  and  which  I  am  submitting  to  the  Congress  this  year  for  the  first 
time,  including  proposals  that  would:  ^ 

•  Otninate  depletion  altov/ances  for  foreign  oil  and  gcis  production  ; 

•  Ac^^lerate  the  licensing  and  construction  of  nuclear  facilities;  . 

•  ^^rquire  labeling  of  products  for  energy  efficiency ; 

•  And  streamline  the  site  selection  profess  for  energy  facifities. 

In  addition  to  these  legislative  proposals,  the  Administration  ^5  moving 
forv/ard  this  year  with  a  scries  of  executive  actions  and  studies  relating. to 
our  long-term  energy  needs.  The  latter  are  addressed  in  the  last  section  of 
the  menage. 


I.  Report  on  the  Current  Emergency 

Last  year  the  United  States  consumed  /toughly  18  million  barrels  of 
petroleum,  in  one  form  or  another,  every, da>^^  This  represented  about  one- 
half  of  our  total  energy  consumption.  The  level  of  petroleum  consumption 
was  al&o  rising,  so  that  we  expected  demands  to  reach  about  20  million  barrels 
a  day  in  1974. 

While  the  country  is  rich  in  natural  resources,  otir  production  of  petroleum 
resources  is  far  less  than  our  demands.  Last  year  we  were  producing  appro3ci- 
matcly  1 1  million  barrels  of  petroleum  a  day,  ^ind  the  level  of  production 
was  declining.  y 

The  difference  between  our  demands  and  our  domestic  consumption  must 
be  made  up,  of  course,  by  imports  from  abroad,  reductions  in  demand,  or 
increased  domestic  production.  Even  before  the  embargo  on  oil  in  the  Middle 
East,  our  foreign  supplies  were  barely  adequate.  Since  the  embargo,  the 
shortage  has  hecf>mp  a  gf>od  deal  more  serious.  The  Federal  Energy  Office 
has  estimated  that  during  the  first  three  .months  of  1974,  our  imp6rts  will 
fall  short  of  our  normal  demands  by  11  million  barrels  a  day.  If  the  embargo 
continues,  shortages  could  exceed  three  million  barrels  a  day  during  the  rest 
of  the  year.  That  shortfall  is  the  major  factor  in  our  current  emergency. 

Encouraging  Progress  * 

With  the  Nation  confronting  a  severe  energy  shortage,  I  appealed  to  the 
public  ele\  en  weeks  ago  to  undertake  a  majf)r  conservation  effort  on  a  personal. 
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voluntary  basio.  My  appral  waa  n  pcatrd  by  publii  servants  across  the  land. 
The  ConRrrsfl  ai  ted  liuidily  to  pass^laws  ^puttinj?  the  Nation  on  year-round 
daylight  savings  time  and  redut  inR  the  national  highway  opeed  limits  to  no 
more  than  55  milt^a  per  hour.  I  he  Fedenil  CJovernment  began  moving 
flvviftly  to  ensure  that  fuel  fiuppliefl  were  allocated  fairly  and  that  i  t)n3ervation 
measures  were  undertaken  within  the  (iovernment,  Moot  importantly,  the 
people  themselves  responded  positively.  |(>werinR  the  thermostats  in  their 
homes  and  offu  es,  rediu  ing  their  lonsumption  of  gasoline,  cutting  bach  on 
unneressary  lighting,  and  taking  a  number  of  J)ther  steps  to  save  fuel. 

Largely  beiause  I'f  the  favorable  public  response,  I  can  report  to  the 
Congress  tc»day  tha.t  we  are  making  significant  progress  in  conserving  energy: 
Total  consumption  of  ga5()line  in  the  United  States  durii  g  the  month  of 
Df  ci-rnber  was  nearly  nine  pen  ent  below  ej^'fi^ctaticms. 

/Consumption  of  home  heating  oil  has  been  reduced.  A  recent  survey 
of  194100  homes  in  New  Engiand  slmwed  they  had  reduced  heating  oil  Coii- 
sumptit)n  by  more  than  H)  percent  muler  last  year,  after  making  adjustments 
for  wanner  weather. 

Utilities  rQport  that  consumption  of  natural  gas  actfiss  the  c  cmntry  has 
been  reduced  by  approxir/ately  b  percent  over  last  year,  while  the  c  cmsump^ 
lion     elet  iricity  is  down  ahout  10  pert  ent. 

Beyond  the  pn»greis  ue  have  made  hei  ause  of  voluntary  c  «jrise)rvati()n,  we 
have  a  ho  been  fortunate  in  two  other  rrspectTi.  The  weather  In  the  last 
quarter  of  197  5  wa«i  warmer  than  usual,  so  that  did  not  ctinsurue  as  much 
fuel  for  heating  as  we  cxpcc  ted  In  addition,  the  i»il  ernbargi»  in  the  Middle 
Ea.sl  has  not  yet  been  totally  efff'c  tive,  allowijm  us  to  import  more  oil  than 
we  first  anticipated 


Action  at  the  Federal  Level 

The  Federal  (iovcrnment  clearly  has  a  majcu  responsibility  in  helping  to 
ovrr(  (»me  the  eni  rgy  c  rinis.  To  fulfill  that  rt^ponsibility,  several  steps  have 
been  taken  ifi  thc>  last  three  rntmths:  ♦ 

A  major  c  onscrvation  pnigram  has  been  established  and  has  <  ut  con- 
,  sumption  of  c  nc•r^y  by  Federal  agenc  ies  by  more  than  ,li0  pcTcent  below  an- 
tit  ipaled  demands  in  the  third  cjuarter  of  197  V 

A  sweepinir  investigation  of  fuel  prices  rharijed  at  ^asoline  stations  and 
truck  stops  has  heen  launched,  puUing  an  end  to  price-  gou^nng  wherever  it 
is  found.  *         *  -  ^ 

A  Federal  Kner^y  Offic  e  has  been  created  to  serve  as  a  fgcal  point  for 
enrrgy  ai  lions  taken  by  the  ( if»vernmc"nt. 

Finally,  a  fuel  allocation  pntgram  has  been  set  up  Jo  assure  that  no  area 
of  the  Nation  is  subjec  ted  to  undue  hardships  and  to  assure  that  in  allocating 
fuel,  the  prf>tection  r>f  jobs  t  cimrs  ahead  t)f  the  satisfaction  of  comforts.  As 
part  of  this  allocation  effort,  refiners  are  heing  encouraged  t<i  produce  less 
gasoline  and  more  i>f  the  ppjdui  ts  that  are  needed  in  homes  and  industry, 
such  as  hc•ati^^  <»il,  diesel  oil,  residual  fu<  l  oil,  and  petrochemical  feed-stmks. 
ThfCost  of  Livln^  Council  has  issued  regulations  tt)  encourage  the  shift  away 
from  gasoline  pr(»ductic»ri.  If  necessary,  additi.onal  steps  will  lie  taken  to  en- 
courage shifts  in  refinery  production. 

The  allocation  program  now  underway  will  niean  some  cutbacks  in  travel, 
heating  and  other  end  uses  of  fuel',  while  uses  which  keep  our  economy  op- 
erating at  a  high  level  will  be  permitted  to  remain  at  or  ahfive  last  year's 
levels. 

Market  forces  are  also  at  work  allocating  fuel.  Due  primarily  to  huge  in- 
creases in  prices  for  f«»reiRn  oil,  the  price  of  gasoline  has /iseh  by  12  to  15  ' 
cents  per  gallon  over  last  year.  This» obviously  disiourages  the  consumption 
of  ga.soline.  Heating  oil  has  also  shown  a  crimpafable  rise  with  similar  effect. 
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TOere  io  a  limit,  however ,  to  the  amount  'of  market  allocatibn  through 
higher  pricea  which  we  will  allow. ,  We  will  not  have  consumers  paying  a 
dollar  a  gallon  for  gacoline.  We  must  therefore  ceek  to  maximize  the  produc- 
tion of  domestic  oil  at  a  price  lower  than  the  price  of  foreign  oil.  We  will 
also  carefully  review  requests  for  energy  price  increases,  to  ensure  that  they 
arc  genuinely  needed. 

All  of  thfj  measures  of  conservation  and  allcication  have  greatly  improved 
^the  NatiOnro  chances  of  avoiding  hardships  this  winter  and  gas  rationing 
this  Dprirg.  Gas  rationinfi^  with  its  attendant  bureaucracy  and  cost  to  the 
tajtpayei^  should  be  only  a  last  report.  Nevertheless,  we  are  attempting  to  be 
prudent/ and  therefore  have  developed  a  systejn  of  coupon  rationing.  The 
syotem  h  novJ  on  the  record  for  public  comment,  and  will  be  ready  for  use 
this  spring  ohould  it  prove  necessary. 

The  system  would  provide  for  trdnsferable  coupons  for  all  licensed  drivers 
over  10  years  old.  The  coupons,  unlike  the  World  War  1}  voupons,  would  be 
freely  transferable.  Thus  those  v/ho  can  economize  and  use  less  than  their 
allotment  would  be  given  tangible  incentive  to  dc>'so,  while  those  who  oeriouoly 
need  larger  amounts  would  be  able  t(9  buy  coupons  legally. 

The  measures  of  allocation  and  conservation- are,  in  the  very  short-run, 
the  only  actions  which  will  have  an  effect  in  lessening  the  crisis.  However, 
in  the  slightly  logger  term,  we  can  and  we  are  making  efforts  to  increase 
dor^estic  supplies  of  petroleum  very  rapidly. 

Increases  in  supplies  of  domestic^  crude  oil  are  necessary  not  only  to  assure 
supplies,  but  to  keep  the  prices  for  consunjers  at  a  reasonable  levek  The  prices 
charged  by  a  foreign  cartel  for  crude  oil  have  risen  so  dramatically  that^U.S. 
oil  prices  arc  now  greatly  below  the  world  ^arket  price. 

To  ensure  that  domestic  oil  exploration  continues  and  grows,  the  price 
of  oil  from  new  exploration  and  development  has  been  removed  from  Economic 
Stahilizatif)n  Act  controls.  Also,  to  compensate  for  increased  production  costs 
and  to  stimulate  advanced  techniques  for  recovering  oil,  we  hav£  permitted 

$1  per  barrel  increase  in  the  cost  of  petroleum  under  existing  oil  contracts. 

y^s  a  result, hlomestic  oil  wells  that  had  been  abandoned  because  they  w'ere 
no  longer  pn)fitable  are  being*  put  back  into  prrxluction,  and  new  American 
oil  is  now  beginning  to  come  into  the  market.  We  anticipate  additional  in- 
creases in  the  oil  in  the  future. 

As  a  greater  domestic  production  fills'  more  of  our  oil  needs,  we  will  be* 
demanding  less  foreign  oii»  and  tlje  price  for  foreign  oil  will  not  be  driven 
upv/ards  by  our  demands,  Ou^own  dr^mentic  production  will  tend  to  put  a 
cap  f>n  the  prices  ff)reign  suppliers  may  charge. 

To  deal  further  with  the  wr>rld  shortage  of  oil  and  its  increasingly  unreal^-  ' 
tic  price  levels^  I  have, invited  major  consuming  nations  to  a  conference  in 
Washington  on  February  II.  The  conference  will,  I  hope,  eventually  lead  to 
greater  international  cooperatirm  in  the  areas  of  energy  conservation,  research, 
pricing  policy,  oil  exploration,  and  monetary  policy. 

IL  Legislation  To  Meet  the  Current  Emergency 

.Although  we  have  made  significant  progress  over  the  last  three  months 
in  rediiVing  consumer  demands  for  energy  and  in  allocating  fuel  supplies, 
additional  legislative  measures  must  be  enacted  if  we  are  tr)  maintain  our 
momentum.  I  am  therefore  askin^y^  that  the  Congress  give  its  highest  priority  6 
tf)  five  proposals  which  T  have  previously  rect>mnifended  for  dealing  with  the 
short-term  emergency:  ^ 

1.  Special  Energy  Act: 

The  principal  purposes  r)f  this  legislation  are  to  grant  the  executive  branch 
authority  to  restrict  the  public  and  private  consumption  of  energy  and  to 
modify  certain  Clean  Air  Act  requirements. 
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During  the  cI(J3ing  weeks  of  Dc^^mbcr,  both  Houcco  of  Congreoa  labored 
long  and  hard  cm  this  emergency  bill  Ao  precently  drafted  in  the  Houce- 
Senate  conference,  the  bill  is  laden  with  so  many  extraneouo  provision^  that 
I  v/ould  have  difficulty  signing  it.  lurge  the  Congreca  to  paoo  a  basic  bill 
dealing  wtih  mandatory  conservati  JHucI  conversion,  rationing,  and  changes 
to  the  Clean  Air  Act.  I  would  ako  urge  that  the  extraneous  provisions  be 
placed  in  separate  legislation  where  they  belong. 

2.  Windfall  Profits  Tax:  '  ^ 

The  solution  to  the  energy  crisis  must  ultimately  depend  in  large  measure 
upon  the  response  of  the  public,  and  their  actions  will  in  turn  be  based,  upon 
their  recogniticm  that  an  energy  crisis  actually  exists  and  that  it  has  not  been 
ccuitHved  for  the  benefit  of  big  business.  For  weeks,  believing  that  the  crisis 
i^enuine,  millions  of  Americans  have  made  sacrifices  in  their  comfort  and 
convenience  so  that  no  Americans  v/ould  have  to  suffer  personal  hardships. 
Those  sacrific^O  are  continuing  today,  and  they  will  be  needed  in  the  future. 
It  io  up  to  the  leaders  of  the  Nation  to  ensure  that  the  public  trust  is  not 
abuced.  ^ 

Afl  Pre<iident,  I  am  deeply  committed  to  a  firm  policy:  We  must  not  per- 
mit private  profiteering  at  the  expense  of  public  sacrifice-  The  sacrifices 
made  by  the  .American  people  rjiust  be  for  the  benefit  of  all  the  people,  not 
just  for  the  benefit  of  big  business.  In  equal  meamre,  tie  must  not  permit 
the  bin  oiV  companies  or  any  other  major  domestic  energy  producers  to 
manipulate  the  public  by  withholding  information  on  their  energy  supplies. 
That  information  mu*it  be  made  available  to  the  public,  and  it  must  be  accu- 
rate and  complete.  « 

The  v/indfaH  profits  taJC  that'  I  outlined  last  December  and  am  again 
asking  the  Congrc^iS  to  jjass  would  flerve  this  policy  by  preventing  major 
*  domestic  cner^y  producers  'from  maljhjg  unconscionable  profits  as  a  result 
'of  the  energy  crisis.  It  would  cxacfu  tax  of  up  to  85  perr^'nt  on'' receipts 
from  f>alcs  of  crude  oil  above  the  ceijipg  set  by  the  Cost  of  Living  Council  in 
Dec'emberof  197.3. 


3.  Encrgy^Rclatcd  Unemployment  Insurance: 

The  energy  emere^ency  will  undfmbtedJy  result  in  s«)me  dislocation  within 
the  ecnnomy.  Selected  labor  market  areas  may  experience  unusually  large 
rises  in  unenjpInyuieTa  despite  our  best  efforts  to  minimize  econ«imic  disv 
ruption.  Jobs  in  tliose  areas  may  !)ecome  harder  than  usual  to  find.  Therefore, 
as  an  integral  part  of  the  same  philosophy  which  had  led  me  to  seek  a  wind- 
fall profits  tax  that  prevents  a  few  people  from  benefitting  unduly  from  the 
energy  erneruciicy,  I  will  also  recommend  new  unemployment  insurance  meas- 
ures tf»  cushion  Americ  an  workers  against  the  shoc  ks  of  economic  adjustment. 
Last  .\pril,  I  submitted  legislation  to  improve  the  unemployment  insurance 
program  by  increasint:  benefit  levels  and  eltpanding  coverage.  I  call  again 
for  the  enactment  of  thcjse  measures.  In  addition.  I  will  submit  unemploy- 
ment insurance  amendments  that  would,  on  enactment,  extend  the  duration  of 
benefit  entitlement  and  expand  coverage  in  those  labor  market  areas  that 
experience  sittnificant  increases  in  the  level  of  unemployment.  These  pro- 
visions, coupled  with  the  recently  enacted  C'omprehensivc  Employment  and 
Training  Act  wiJI  provide  a  solid  found a|ion  for  the  rpore  rapid  reabsorption 
of  workers  into  thr  Nation's  economy. 

4.  Mandatory  Reporting  of  Information  by  Private  Industry: 

The  information  now  provided  to  the  public  and  to  the  Goverrfment  by 
the  ener[?y  industry  is  insufficient  for  public  planning  purposes.  This  is  a 
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serious  deficiency  which  has  understancFably  become  a  matter  of  intense 
public  intercut.  To  cc^rrect  it,  I  will  shortly  submit  legislation  requiring  major 
'Cnergy  producers  to  provide  to  the  Government  a  full  and  constant  arrount- 
ing  of  their  ihventories,  their  production  and  their  reserves.  Where  required 
for  national  r.erurity  or  competitive  purponea,  confidentiality  of  the  informa- 
tion will  !;c  protected.  Most  of  thi*j  data,  however,  ran  and  will  be  made  avail- 
able to  the  pubfic 

To  provide  a  focus  for  the  collection  and  analysis  of  this  data,  I  have  di- 
rected the  Federal  Energy  Office  to  establish  ancEnergy  Informaticjn  Center. 
This  center  v/ill  coordinate  energy  data  within  the  Government  and  prO%^ide 
the  informatioif  to  the  public,  the  Congress  and  other  Federal  agencies. 

5.  Federal  Energy  Administration: 

FEA  wouJd  bring  together  jUuT  significantly  ejcpand  programs  to  deal 
with  the  current  energy  emergency.  It  would  also  carry  out  major  new  ac- 
tivities in  energy  resource  development,  energy  information  and  energy 
conservation.  Included  within  this  agfency  would  be  the  functions  of  the 
OfTices  of  Petroleum  Allocation,  Energy  Data  and  Analysis,  Oil  and  Gas,  and 
Energy  Cc)nservation  from  the  Department  of  the  Interior  and  the  Energy 
Divi';ion  of  the  Cost  of  Living  Council. 

\ 

o 

III.  Our  Program  for  the  Future:  Project  Independence 

Energy  demand  in  the  United  States  will  certainly  r(jntinue  to  rise.  Were 
domestic  ^il  production  to  continue  to  decline  and  demand  continue  to  grov/ 
at  over  4  percent  annually,  as  it  did  before  the.  embargo,  imports  would  in- 
crease from  35  percent  of  U.S.  consumption  in  1973  to  roughly  half  of  U.S. 
c  onsumption  by  1900. 

We  must  also  face  the  fact  that  ^whon  and  if  the  oil  embargo  ends,  the 
United  States  will  be  faced  v/itri  a^different  but  no  less  difficult  problem. 
Foreign  oil  prices  have  risen  dramatically  in  recent  months.  If  we  were  to 
continue  tr)  increase  our  purcha.nr  of  foreign  oil,  there  v/ould  be  a  chronic  bal- 
an(  e  of  payments  outflow  v/hich,  over  time,  would  i  rrate  a  severe  problem 
in  International  monetary  relations.  '  ^ 

Without  iJternative  and  competitive  .stmrcps  *  '  energy  here  at  home,  we 
would  thus  cOntinae  to  be  vulnerable  to  iiiterr  i  tions  of  foreign  imports  a^d 
prices  could  remain  at  these  r  ripplingly  hi^i  I;.vels.  Clearly,  tjiese  ct)nditions 
are  unacooptable.  <>' 

To  overcome  this  challenEfc,  I  announced^last  November  7  that  the  United 
States  must  embark  upon  a  major  effort  to  achieve  self-sufficiency  in  energy, 
an  effort  I  c.illed  Project  Independence.  If  successful.  Project  Independence 
would  by  1980  take  us  to  a  point  whert^^f  are  no  longer  dependent  to  any 
significant  extent  upon  potentially  inse(/ire  foreign  supplies  of  energy. 

Project  Independence  entails  three  es/ential  concurrent  tasks. 

The  first  task  is  to  rapidly  increase /energy  supplies  maximizing  the  pro- 
duction of  our  oil,  Ras,  coal  and  shale  reserves  by  using  existing  technologies 
and  accelerating  the  introduction  of  nuclear  power.  These  important  efforts 
•ihould  begin  to  pay  off  in  the  next  2  to  3  years.  They  will  provide  the  major 
fraction  of  the  increased  supplies  needed  to  achieve  energy  self-sufficiency. 

The  second  task  is  tn  conserve  energy.  We  must  reduce  demand  by  elimi- 
nating non-essential  energ>'  use  and  improving  the  efficiency  of  energy  utiliza- 
tion. This  must  be  a  continuing  commitment  in  the  years  ahead. 

The  third  ta^k  is  to  develop  new  technologies  through  a  massive  new  energy 
research  and  development  program  tliit  will  enable  us  to  remain  self-sufficient 
for  years  to  come. 
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We  cannot  accept  part  of  the  overa!!  program  and  ignore  the  others.  Within 
^he  Federal  cector,  oxiixcm  will  depend  on  a  wide  range  of  actions  by  many 
agenciea.  Aa  an  important  part  of  tha^effort,  the  head  of  the  Federal  Energy 
Office,  WiliRm  Simon,  will  mount  a  major  effort  thia  year  to  accelerate  the 
development  of  new  energy  supplies  for  the  future. 

Our-strategy  for  Project  Independence  io  reflected  in  urgent  measures  now 
pending  in  the  Congress  as  well  ^3  many  new  leRialative  proposal  and-admin- 
istratfve  actions  I  now  plan  to  take. 

A.  Uglslatlon  Still  Awaiting  Congressional  Action 

Over  the  past  three  years,  I  have  submitted  a  number  of  legislative  pro- 
^)osaliJ  that  are  essential  to  our  pursuit  of  energy  celf-sufficiency  but  are  still 
awaiting  final  Congressional  action.  I  aok  that  the  93rd  Congress  move  ahead 
v/ith  these  proposals,  and  I  pledge  the  cooperation  of  this  Adminiotration  in 
ivorking  out  any  differences.  These  proposals  include  the  following:^ 

Natural  Gas  Supply  Act — The  artificially  lo^v  prices  for  natural  gas  created 
by  Government  regulations  continue  to  create  a  double  problem:  consumers 
wish  to  purchace  more  of  this  cheap^  clean  fuel  than  is  available,  while  sup- 
pliers have  little  incentive  to  develop  it.  I  again  ask  the  Congress  to  provide 
for  competitive  pricing  of  newly  developed  gas  supplies  in  order  to  encourage 
new  drilling  and  to  direct  available  gas  into  the  premium  uses. 

Although  my  deregulation  proposal  should  not  cause  a  significant  rise  in 
consumer  prices  for  natural  gas  for  some  years;  I  recognize  that  there  is  a 
strong  desire  to  provide  added  insurance  that  iinreasonable  price  increases  do. 
not  occur.  This  insurance  can  be  provided  by  adding  to  the  Administration's 
legislative  proposal  a  provision  authorizing  the  Federal  Power  Commission 
t(^  establish  limits  ^  jjbil(mjte  price  increases.  We  are  prepared  to  work  with 
the  Congress  on  these  changes. 

Naval  Petroleum  Reserves — The  Nation  has  vast  oil  and  oil  shale  reserves 
which  yeari  ago  were  set  aside  for  national  defense  purposes  by  placing  them 
under  the  control  of  the  Secretary  of  the  Navy.  That  action  was  taken  at  a  time 
when  naval  petroleum  requirements  were  an  especially  important  share  of 
total  national  pet^roleum  consumption.  Some  of  these  oil  reserves,  principally 
those  located  in  Wyoming  and  California,  have  been  explored  and  developed 
to  the  point  where  limited  production  is  possible.  The  largest  reserve,  located 
in  Alaska,  has  not  been  significantly  explored  or  developed  and  could  not  be 
Available  for  production  for  several  years,  even  in  a  grave  national  emergency. 
I  have^proposed  legislation  that  would  greatly  improve  the  availability  of  the 
reserves  for  future  needs  and  would  permit  limited  production  from  the  Elk 
Hills  Reserve  in  California  to  assist  in  meeting  our  short-term  energy  problems. 
In  accordance  with  law,  the  Secretary  of  the  Navy  has  issued  and  I  have 
^  approved  a  finding  that  production  of  oil  from  Naval  Petroleum  Reserve  #1 
(Elk  Hills)  is  necess^ary  for  national  defense  purposes.  Approval  of  the  Con- 
gress is  also  necessary  and  I  have  proposed  legislation  that  would  give  such 
Congressional  approval.  1 1  would  also  provide  that  funds  from  the  sale  or  ex- 
change of  the  oil  could  be  used  for  further  exploration  and  development^  of 
Elk  Hills  and  for  exploration  of  Naval  Petroleum  Reserve  #4  in  Alaskd.  I 
am  pleaded  that  the  Senate  has  already  passed  this  legislation,  and  I  am  hopeful 
that  immediate  action  will  now  be  taken  by  the  House  of  Representatives. 

Mined  Area  Protection — A  Mined  Area  Protection  Art  is  needed  to  encourage 
the  development  of  Staje  programs  whi<*b  permit  the  mining>>f  coal  and  other 
minerals  to  go  forward  in  a  way  that  is  environmentally  safe.  The  absence  of 
rleai  legislation  in  this  area  is  inhibiting  the  development  of  our  coal  reserves. 
Thr  Senate  has  passed  a  bill,  but  it  deals  only  with  surface  mining  of  coal 
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rather  than  all  mininc;  and  it  contains  provisions  uhirh  would  artually  innpede 
production  of  coal. 

The  Houcp  Conimittpc  on  Intpricjr  and  Insular 'Affairs  is  scheduled  to  take 
up  the  matter  loon  and  I  am  hopeful  that  it  will  act  favorably  the  Ad- 
ministration's proposal. 

^Deepwater  Port  Facilitios — Even  thouqh  our  policy  is  to  achieve  celf- 
/  sufficiency,  we  will  dearly  continue  to  impi)rfoil  as  long  as  it  is  available  at 
reasonable  prices.  To  enable  us  to  import  fuel  more  economically,  I  have  pro- 
ed  Federal  (government  licensing  of  the  construction  and  operation  of  deep- 
Acilities  three  miles  or  more  at  oea  on  the  Outer  Continental  Shelf. 
The  main  use  of  these  facilities  would  be  to  import  ('rude  oil  in  ships  that 
are  economically  and  environmentally  desirable,  but  are  too  deep  of  draft 
to  permit  their- entry  into  our  port  facilities  on  the  East  and  (iulf  Coasts. 

This  legislation  would  also  eliminate  many  of  the  legal  uncertainties  which 
now  driver  private  investors  away  fi'om  American  waters  and  to  other  nations 
of  the  Western*  Hemisphere?  The  present  system  only  serves  to  create  invest* 
ment^  and  jobfi  abroad  and  raises  our  coGHof  imported  oil.  already  high,  even 
further 

Drilling  Investment  Credit — Last  April  I  proposed  that  the  investment  credit 
provisions  of  present  tax  laws  bp  e:3aended  to  provide  a  credit  for  all  explora- 
tory drilling  for  new  oil  and  gas  fields.  Approval  of  this  provision  would  pro- 
vide an  essential  incentive  for  new  oil  and  gafi  exploration.  At  the  same  time, 
I  am  asking  the  Congress  to  eliminate  the  tax  shelter  that  now  exists  for 
wealthy  taxpayers  who  reduce  their  taxes Jjy  taking  deductions  for  invest- 
ments in  oil  drilling. 

Mineral  Leasing  Act — The  Mineral  Leasing  Act  of  1920  governs  the  explo- 
ration and  production  of  oil,  gas.  coal,  and  pther  minerals  on  Federal  lands 
while  the  Mining  Act  of  1H72,  governs  the  exploraticjn  and  mining  for  "hard- 
rock**  (gold,  silver,  copper,  etc.)  mine^^ak.  Both  acts  have  become  obsolete. 
Last  February,  I  prf)pose(i  a  bill  that  would  place  all  mineral  exploration  and^ 
mining  activities  on  Federal  lands  under  a  single  Federal  leasing  system.  Thc^ 
bill  would  assure  that  the  pers.jns  who  obtain  the  leases  are  thr)Sc  who  have 
an  interest  in  early  exploratif)n  for  oil,  gas,  and  other  minerals.  It  would  also 
require  that  exploration  mret  the  environmental  standards^  of  the  Adminis- 
tration's proposed^  Mined  Area  Protection  Act. 

Organizing  the  Federal  Energy  Effort — If  the  Federal  Government  is  to 
achieve  prompt  and  productive  results  in  the  energy  field,  its  many  energy 
programs  and  resources  must  be  organized  in  the  best  possible  manner.  Toward 
this  end.  I  have  submitted  several  organizational  proposals  to  the  Congress 
and  urged  their  prompt  adoption.  One  falls  for  establishment  of  the  Federal 
Energy  Administration  as  dascusned  above.  The  others  call  for  statutory  es- 
tablishment of  thn  following! 

(1)  Energy  Resebrelr^d  Development  Administration:  This  new  organi- 
zation would  provide  unified  leadership  and  dire(  tion  for  energy  technology 
programs  at  the  Federal  level.  EIRD.A  would  include  the  research  and  devel- 
opment as  well  as  the  production  functions  of  the  Atomic  Energy  Commis* 

"^sion,  along  with  selected  energy  research  and  development  functions  of  the 
'  Department  f)(  the  Interior,  the  National  Science  Foundation,  and  the  Envi- 
ronn^'*'^*  J  Protection  .\gency.  Under  this  proposal,  the  fivc-mcmlJer  Atomic 
Er.-rgy  Commission  would  be  renamed  the  Nuclear  Energy  Commission  and 
w(  jid  carry  out  the  vital  task  of  licensing  and  regulating  the  rapidly  growing 
u.se  )f  nuclear  power. 

(2)  Department  of  Energy  and  Natural  Resources:  As  the  longer-run 
solution  to  th(f  many  in^rrelated  problems  in  the  encr^  and  natural  resources 
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"area,  I  have  proposed  the  es^blishment  of  this  new  department.  DENR 
would  incorporate  most  of  the  responsibilitie^f  the  Department  of  the 
Interior:  tlift  activities  of  the  Forest  Sefvic^^d  certain^  water  resource 
functions  of  the  Department  of  Agriri^ture.;  th^  activities  of  the  National 
Oceanic  and  Atmospheric  Administration  of  the  Btpartment  of  Commerce; 
;  the  water  Resource  planning  functions  of  the  Corps  of  Engineers;  ihe  gas 
•  pipeline ^fety  functions. of  the  Department  of  Transportation,  and  the^ 
Water  Resources  Council.  Drawn  together,  these  responsibilities  would  form' 
thfi  basis  of  a  modem  d^artment  truly  capafble  of  providing  a  much  needed  ^ 
balance  between*  the^  wise  utilization  and  careful  conservation  of  our  Nation's  " 
precious  natural  resources.  «  (? 

Because  of  the  energy  crisisjt^  I  urge  that  the  Congress  give  priority  attention 
to  the  creation  of  FE.\  and  ERDA.  Because  of  its  comprehensive  scope, 
DENR  may  reciuire  additional  examination  by  the  Congress,  but  I  reaffirm  the 
need  for  this  modem  Cabinet  department.  Once  DENR  is  established,  it 
'  should  incorporate  the  functions  qf  ERDA  and  FEA.     *  ^ 

B.  New  Legislative  Inltiatlm^s 

In  addition  to  the  legislation  now  pending  before  tlje  Congress  still  further 
stepr  must  be  taken  if  we  are' to  progress  at  a  proper  pace  toward  ^self- 
sufficiency.  WitHiri  the  next  several  weeks,  I  will  be  pending  to  the  Congress 
a  number  of  legislative  proposals  to  help  us  take  those  steps,  including: 

Changes  In  Foreign  Tax  Treatment — U.S.  companies  that,  produce  oil  ov.er- 
seas  have  been  granted  the  same  22  percent  depletion- allowance  abroad 
that  is  granted  tq  U.S.  companies  producing  oil  in  the  United  States. 
f    Both  allowances  provide  an  incentive  for  oil  production. 

As  we  move  toward  U.S.  self-sufficiency  in  energy,  however,  we  want  to 
encourage  greater  development  of  U.S.  energy  resources  rather  than  foreign 
resources.  I  &m  therefore  asking  the  Congress  to  eliminate  these  foreign 
depletion  allowances,  while  :Tetaining  the  depletion  allowance  foK^omestic 
oil  production. 

Taxes  paid  to  foreign  governments  by  U.S.  oil  companies  drilling  abroad 
have  increased  dramatically.  .There  is  growing  concern  about  the  degree 
to  which  such  increases  should  be  allowed  as  credits  against  U.S.  tax  on 
other  income.  Under  these  circumstances,  it'  is  no  longer  realistic  to  treat 
these  payments  to  foreign  governments  entirely  as  income  taxes  creditable 
against  the  U.S.  tax.  Obviously,  however,  the  oil  producing  countries, 
like  any  other  country,  have  the  right  to  impose  taxes  and  sbme  reasonable 
^  portion  ofs  those  taxes  should  be  creditable.  I  have  asked  the.  Treasury 
Department  to  prepare  proposals  which*  would  cause  part  of  these  amounts 
•to  be  designated  as  a  creditable  tax  and  the  balance  to  be  allowed  solely  as 
a  deduction.  "  '\^, 

'  Accelerating  the  Licensing  and  Construction  <i>f  JRkjclear  Facilities — 

Nuclear  power,  which  lessens  our  dependence  on  foreigrMuel,  is  an  essential 
part  of  our  program  of  achieving  energy  self-sufficiency,  /ft  present,  however, 
it  takes  9-10  years  to  complete,  the  planning,  licensing,  and.  constmction 
of  nuclear  power  plants.  In  order  to  get  vitally  needed  nuclear  power  on-line 
more  rapidly,  I  have  directed  that  steps  be  taken  to  reduce  the  licensing 
^nd  constmction  cycle  to  5-6  years,  without  compromising^ safety  and 
environmental  standards. 

I  will  soon  transmit  a  legislative  proposal  to  expedite  the  convpletion  of 
nuclear  power  plants  by  separating  the  approval  process  for  plant  sites 
from  the  reactor  licensing  process  and  by  encouraging  the  use  of  standardized 
plant  designs.  These  designs,,  once  approved,  would  reduce  the  required  licens- 
ing review  time  and  would  enhance  safety.  'This  legislation  would  also 
permit  the  establishment  of  an  inventory  of  approved  sites  for  rtuclear 


plants. 
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Efficiency  Labels — Ener^  conservation  must  play  a  major  role  in  achieving 
self-sufficiency,  but  few  of  the  products  we  now  purchase  clearly  irj||pate. 
how  much  energy  they  require  to  operate.  To  assure  that  such  infornWtion 
^  is  available,  I  will  shortly  subnrit  to  the  Congress  legi8l|ition  requiring  that 
all  major  appliances  and  automobiles  produce^  or  imported  into  ftie  United 
States  be  clearly  labeled  to*  indicate  their  energy  use  and  energy  efficiency. 

-Energy  Facfllitles  Sltlng^The  present  multitude  of  Federal,  State^  and  local 
approvals  required  for  the  construction  of  energy  facilities  has  taused  serious 
delays  in  their  availability.'  There  is  also  no  provision  for  advanced  approval 
•of  sites  which  will  be  needed  Jn  the  future.  In  addition,  the  public  has 
often  been  frustrated  because  public  participation  in  the  site  approval 
process  seldoni  occurs  early  enough  to  affect  the  basic  siting  decision. 

In  1971  I  fequested  legislation  to  overcome  these  problems  for» electrical 
power  plants  and  transmission  lines.  J  resubmitted  similar  legislation  in 
February  \9l3,  but  th*e  Congress  has  n>>t  acted  on  my  proposal.  I  have  now 
directed  that  new  legislation  be  prepare^,  building  upon  my  earlier  proposals 
but  covering  additional  .critical  energy  facilities.  This  legislation  will  be 
directed  toward: 

—advanced  approval  of  adequat  *  sites  for  energy  facilities  on  a  regional 
basis; 

*_^better  coordination  of  the  various  approvals  now  required  by  all  levels 
of  Government; 

A        —and  improved  long  range  planning  of  energy  facility  requirements. 

Changes  In  the  Clean  Air  Act — ^The  Clean  Air  Act  has  provided  tKiCk basis 
,  for  major  improvements  in  air  quality  and  we  must  continue  our  progress 
toward  even  greater  improvement.  However,  during  the  current  energy 
shortage,  it  has  become  clear  that  some  changes  in  the  act  are,, needed  to 
provide  greater  flexibility  in  deadlines  and  other  requirements.  The  special 
energy  legislation  now  before  the  Congress  would  permi!  temporary  relaxation 
in  some  requirements  applicable  to  povi^er  plants  when  an  adequate  supply 
of  clean  energy  is  not  available.  It  wduld  also  extend  the  deadlines  for 
the  reduction  of  emi^ions  from  automobiles.  I  hope  the -Congress  will  move 
quickly  to  grant  authority  for  temporally  relaxation  of  requirements  and 
freezing  the  standards  for  auto  emissioijfs— now  applicable  to  1975  model 
cars— for  two  additional  years.  This  latter  action  will  permit  auto  manufac- 
turers to  concentrate  greater  attention  on  improidng  fuel  economy  while  re- 
taining a  fixed  target  for  lower  emissions.  These  changes  can  be  made  without 
significantly  adverse  effect  on  our  progress  in  improving  air  quality. 

The  Congress  has  also  been  advised  by  the  Environmental  Protection 
Agency  of  evidence  demonstrating  that  the  reductions  of  nitrogen  oxides 
I  from  aytomohiles  as  required  by  the  Clean  Air  Act  are  unnecessarily  stringent  * 

and  that  technology  to  'achieve  the  reductions  is  not  yet  practicable.  In  addi- 
tion, the  Congress  has  been  ^vised  by  the  Environmental  Protection  Agency 
that  deadlines  cannot  be  met  for  m^^ng  air  quality  standards  in  some 
metropolitan  areas'  without  drastically  curtailing  the  use  of  motor  vehicles. 
.For  instance,  these  deadlines  would  require  that  motor  vehicle  usage  in  c  * 
^I.os  Angeles  be  reduced  by  as  much  as  87  percent.  ' 

An  ej^tensive  review  is  now  underway  within  the  executive  branch  of 
the  implications  of  court  decisions  which  require  that  EPx\  act  to  prevent 
"significant  deterioration"  of  air  quality—a  requirement  that  is  not  defined 
in  either  the  law  or  court  decisions.  This  matter  has  far-reaching  implica- 
tions  for  public  policy  regarding  land, use  as  well  as  air  quality.  Changes 
\  m  the  law  may  thus  be  required  to  deaf  with  this  problem,  and  we  will 
j"'^'  consult' with  the  Congress  as  iippropriatd.  ^         .  . 

We  must  continue  to  assess  the  impact  of  actions  required  by  the  Clean 
Air  Act  so  that  there  will  be  a  basis  for  'sound  decisions  that  provide  an 
appropriate  balance  among  our  objectives  for  environmental  quality,  economic 
and  social  growth,  energy  supply  sftid  national  security.  >      4  ^ 
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IV.  New  Administrative  Actions  and  Studies 

In  addliiort  to  preparing  the  legislativ-^  proposals  above,  I  havfp  dfrected 
that  a  number  of  executive  actions  be  tdkcn  and  additional  legislative  studies 
i)c  ma'de  which  Gould  help  us  to  succeed  wiiR  Project  Independerrce.  Among 
these  acimns  are  the  following:  * 

Outer  Continentai  Shelf  Development 

The  undiscovered  oil  and  gas  beneath  our  Outer,  Continental  Shelf  can^ 
provide  a  significant  portion*  otr the  energy  necessar>'  to  make  us  self-sufficient, 
I  have  already  Ordered  leasing  in  that  area  to  be  stepped  up.  Today  I  ^m 
directing  the  Secretary  of  the 'Interior  to  increase  the  acreage  leased  on  the 
Outer  Continental  Shelf  to  10  million  acres  beginning  in  4j975,  more  than 
tripling  what  had  originally  been  planned.  In  later  years,  ^he  amount  of 
acreage  to  be  lelJsed  will  be  based  on  market  needs  and  on  industry's  record 
of  performancd^  in  exploring  and  developing  leases.  In  contracting  for  leases, . 
.  the  Secretary  of  the  Interior  is  also  to -ensure  vthat  the  proper  competitive 
bidding  procedure^  are  followed  and  that  environmental  safeguards  are 
observed.  He  will,  in  addition,  set  up  an  interagency  program  for  monitoring 
the  environmental  aspects  (;f  the  new  leasing  program.  There  will  be  no 
decision  on  leasing  on  the  Outer  Continental  Shelf  in  the  Atlantic  and  in 
the  Gulf  of  Alaska  until  the  Council  on  ^nvironmen Jil  Quality  completes 
its  current  en\  ironmental  study  of  those  areas. 


Alaska  Pipelines 

In  1973.  the  Congress  passed  the  Alaskan  pipeline  bil?;*  allowing  the  con- 
struction of  a  vitally  needed  oil  pipeline.  The  Secretary  of  the  Interior  plans 
to  issue  the  construction  p^frmit  for  that  pipeline  this  afternoorv,  and  con- 
struction should  begin  tWs  year.  ^ 

It  has  long  been  clear  that  while  an  oil  pipeline  was  needed,  it  alone  would 
not  be  enough.  In  addition  to  the  hUge  oil  reserves  in  the  North  Sldpe  of 
Alaska,  there  are  also  gas  reserves  there  of  at  least  26  trillion  cubic  feet- — 
ettfrtTgh  to  heat  H)  million  homes  for  20  years.  Construction  of  a  gas  pipeline 
should  thus  accompany  the  ( onstruction  of  thcp  oil  pipeline.  What  is  now 
needed,  and  what  I  am  directing,  is  prompt  action  by  the  Administration. 
Interior  Secretary  Morton  expects  to  receive  two  competing  applications  for 
the  gas  pipeline  in  the  near  future,  one  proposing  construction  across  Alaska 
and  the  other  proposing  construction  across  Canada.  X  have  asked  the 
Secretary  to  consider* these  proposals  carefully  but  promptly  and  to  deliver 
a  recommendation  to  me  as  soon  as  possible.  I  have  also  asked  the  Secretar>* 
to  undertake  a  further  study  of  the  need  for  future  oil  and  gas  pipeline  capacity 
and  the  best  routes  f(»r  new  pipelines  should  they  prove  necessary.. 


Stimulation  of  Synthetic  Fuel  ProductiDn 

At  ^urrent  rates  of  consumption^  our  coal  reserves  could  supply  our  needs 
for  61)0  years  while  shale  oil  could  satisfy  an  additional  150  yeafs  of 'demand. 
However,  these  resources  are  ruA  easily  recoverable,  or  usable  in  a, manner  that 
isv environmentally  acceptable.  Therefore,  the  development  of  a  domestic  syn- 
thetic fu^s  industry-  -the  production  of  oil  from  shale  and,  the  production  . 
of  gas  or  oil*  from  coal  can  be  an  important  element  of  our  program  for 
reducing  our  fu  ture  dependence  on  energy  imports. 

The  recent  bidding  for  tile  first  commercial  oil  shale  lease  indicates  strong 
commercial  interest  in  shale  oil  development-  Five  other  lease  offerings  of 
Federal  oil  shale  lands  will  be  made  this  year.  Several  companies  have  also 
announced  plans  to  construct  plants  for  the  production  of  commercially 
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usable  gao  from  coal.  N(  xrrthpless,  a  variety  of  factors  including  environ-, 
mental,  economic.  tccJinital,  and  regulatory  problems  impose  constraints 
on  any  major  increase  in  th^  { oniniercial  production  and  industrial  u^je  of 
synthetic  fuels.  I  have  therefore  asked  the  Administrator  of  the  Federal 
Energy  Office  to  head  up  an  interagency  evaluation  of  financial  or  economic 
incentives  or  regulatory  changes  that  may  be  needqd  to  stimulate  domestic 
production. 

Evaluating  Energy  Efficient  Products 

There  ar»^  now  several  products  oif  th^  Jnarhet  which,  if  given  Wider  use, 
mjight  help  us  t{>  use  energy  more  efficif|mly  and  ccmld  conceivably  reduce 
air  pollution.  Among  them  arc  chemical  catalysts  and  additives,  attachments 
for  automobile  engines  and  more  efficient  heat  transfer  de\K  es  for  industrial 
and  home  furnaces.  Previ{)usly,  these  pr^docts  have  not  been  commercially 
profitable  because  of  the  low  price  of  fiicl.  With  :;n  increase  in  fuel  prices, 
hpv/ever,  they  have  become  more  attractive.  I  have  therefore  directed  the 
Federal  Energy  Office  t{)  collect  information  on  these  products  and  on  their 
energy  effieiencv.  As  results  are  available,  we  Nvill  publicize  them  and,  where 
appropriate,  will  purchase  the  products  for  ^e  by  the  Government. 

Improving  UrbarT  Transportation 

It  is  widely  recognized  now  that  the  development  of  better  mass  transit 
systems  may  be  om  of  the  key  solutions  to  bo^th  our  energy  and  environmental 
pftoblems.  My  budget  for  fiscal  year  1975,  which  will  be  sent  to  the  Congress 
tn  the  next  tu{>  weeks,  gi\es  special  priority  to  the  improvement  of  urhati 
transportation,  especially  transit  bus  fleets.  In  addition,  I  will  soon  propose 
legislation  to  increase  the  amount  and  flexibility  of  Fedefanransportation 
aid  which  is  available  to  hical  communities. 

f  - 

Energy  Researchjancf  Development 

Nowhere  will  the' need  for  the  combined  efforts  of  industry  and  Hovemment 
be  greater  than  in  energy  research  and  development.  If  we^are  tp  ^ee  the 
successful  culmination  {>f  Project  Independence,  the  federal  Govemtnent 
must  work  in  partnership  with  American  industry. 

For  the  last  five  years,  I  have  provided  for  a  continual  expansion  of  our 
efforts  in  energy  research  and  development.  Federal  funding  increased  almost 
75  percent  frdVn  $382  millior\  in  fiscal  year  1970  Jo  milliogn  in  fiscal 

year  1973  and  was  then  raised  to  $1  billion  for  fiscal  year  1974.  Last  June 
I  announced  my  commitment  to  an  even  more  rapid  acceleration  of  this 
effort  through  a  $10  billion  Federal  program  over  the  next  five  years,  and  I 
asked  the  Chairman  of  the  Atomic  Energy  Commission  to  develop  recom-. 
mendations  for  the  expanded  program. 

Today  I  am  announcing  that  in  fiscal  year  1975^ — the  first  year  of  my 
proposed  five  year,  energy  R&D  progt^m— totah  Federal  commitment  for 
direct  energy  research  and  development  will  be  increased  to  $1.8  billion, 
almost  double  the  level  of  a  year  ago.  In  addition,  1  will  be  requesting  an 
increase  of  Jf216  milHon  for  essential  supporting  programs  in  basic  and 
environmental  effects  research. 

Regardless  of  shori-term  fluctuations  in  the>  energy  supplies,  our  Nation 
must  move  swiftly  and  steadily  on  a  course  t<}  self-sufficiency.  The  private 
spetor  clearly  must  provide  most  of  the  money  and  the  work  for  this  effort. 
We  must  also  guard  against  Government  expenditures  which  merely  replace 
private  sector  investments.  But  th^  Federal  Government  does  have  ^  role 
to  play  in  supplementing  and  accelerating  private  development  and  in^ filling 
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Tnajor  technologicaJ  gaps  where  market*  incentives  are.  lacking.  The  Federal 
expenditures  which  I  am  announcing  today  arc  designed  to  sferve  those 
pufposes.  .  "  pj 

In  pursuing  our  energy  R&D  program,  we  must  maintain  balance.  Wfr-^n- 
not  afford  to  diTect-all  our  efforts  to  fielding*  long-terra  solutions  while  ignor- 
ing our  immediate  problems,  nor*  can  we  concentrate  too  strongly  on  finding 
short-range  solutions.  Our  program  must  be  structured  to  providers  with  pay- 
offs in  the  near,  middle,  and  far  term. 

For  the  near  term— the  peridd  before  1985 — v/e  must  develop  advanced 
technologies  in  mining  and  environmental  control  that  will  permit  greater 
direct  use  of  our  coal  reserves.  We  must  speed  the  widespt^ad  introduction  of 
nuclear  power.  And  \vc  must  work  to  develop  more  efficient,  energy-consuming 
devices,  for  use  in  both  home  and  industry. 

Beyond  1905,  we  can  expect  considerable  payoffs  from  our  programs  in 
nuclear  breeder  reactors  and  in  advanced  technologies  for  the  production  of 
clean  synthetic  fuels  from  coal.  By  this  time,  we  should  also  have  explored  the 
potential  of  other  resources  such  as  solar  and  gcothermal  energy. 

For  the  far  term,  our  programs  in  nuclear  fusion,  advanced  breeder  reactors, 
hydrogen  generation  and  solar  electric  power  appear  to  be  the  ultimate  keys 
to  our  energy  future. 


V.  Conclusion 

Although  shortages  were  long  in  appearing,  the  energy  crists  itself  came 
suddenly,  borne 'by  a  tragic  war  in  the  Middle  Eeist.  It  was  a  blow  to  Ameri- 
can pride  and  prosperity,  but  it  may  well  turn  out  to  be  a  fortunate  turning 
prtint  in  our  history.  • 

We  learned,  at  a  stage  short  of  the  truly  critic^,  that  we  had  allowed  our- 
selves to  become  overly  dependent  upon  foreign  supplies  of  a  vital  good.  We 
saw  that  the  acts  of  foreign  rulers,  even  far  short  of  military  action,  could 
plunge  us  into  an  authentic  crisis.  The  Arab  oil  embargo  will  temporarily 
close  some  gasoline  stations,  but  it  has  opened  our  eyes  to  the  short-sighted 
policy  we  have  been  pursuing. 

The  energy  emergency  has  shown  us  that  we  must  never  again  be  caught 
so  dependent  upon  ui^ertain  supplies.  It  is  a  lesson  the  American  people 
must  and  will  take  to  heartv  By  1980,  if  we  move  forward  with  the  proposals 
I  have  outlined  today,  I  bolicve  we  can  place  ourselves  in  a  position  where 
^we  can  be  essentially  independent  of  foreign  energy  producers. 

America  has  half  the  world's  reserves  of  coal.  It  has  billions  of  barrels  of  oil 
in  the  ground,  as  well  as  C{)nvertil{le  oil  shale.  It  has  vast  natural  gas  reserves. 
We  have  the  world's  largest  installed  nuclear  capacity  and  half  the  world's 
hydroelectric  plants.  This  represents  a  truly  enormous  store  of  energy. 

The  United  States  also  has  the  largest  pool  of  highly  trained  scientific 
talent  in  the  world.  Our  managerial  skills  in  the  private  sector  are  enormous. 
And  our  organized  facilities  for  stjlving  technical  problems  in  universities, 
businesses,  and  government  are  unparalleled.  ^ 

I  have  no  doubt  that  the  bringing  tfjtjrther  of  these  natural  and  human  re- 
sou  rc^js  can  propel  us  toward  an  era  of  energy  independence. 

It  will  take  time.  But  along  the  way  we  will  assure  that  no  groups  of 
Americans  are  better  off  because  other  groups  are  suffering.  We  will  assure 
that  the  genius  of  the  free  enterprise  system  is  maintained  and  not  destroyed 
by  its  response  to  this  crisis. 

Year?  from  now,  let  us  look  back  upon  the  energy  crisis  of  the  1970$  as  a 
time  when  the  American  spirit  reasserted  itself  for  the  lasting  benefit  of  Amer- 
ica and  the  world. 

Richard  Nixon 

The  White  House, 

January  23i  1974. 


ERLC 


563 

59o 


> 


APPENDIX  G 


Federal  Environmental 
Program  Budgets'^*  , 
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Overview 

Outlays  *  for  environmental  programs  will  be  approximately  $7  billion  for 
1975,  an  increase  of  $1.7  billion  over  1974.  Tlie  objectives  of  "these  programs 
are:  to  increase  understanding  of  the  total  environment;  to  protect  the  en- 
vironment and  to  enhance  specific  portions  of  it;  andj  to  control  and^^bate 
pollution.  Outlays  for  understanding,  describing,  and  predicting  the  envipon* 
ment  will  be  $1 ,107  million,  an  increase  of  $84  million  over  the  1974  level. 
Outlays  for  protectiort^and  enhancement  activities  ki  1975  v;ill  be  $1,099 
million,  an  increase  of  $Q2Jmillion  over  the  prior  year's  level.  Outlays  for 
pollution  control  and  abatement  activities  will  be  $5.26  billion,  an  increase  of 
•  $1.5  billion  over  ^j:he  197^  figure*  In  addition,  there  will  be  approximately 
$300  million  more  for  the  environment  in  1975  as  a  result  of  new  programs 
in  response  to  developing  alternative  sources  of  energy.  Th?s  latter  increase 
is  not  reflected  in  this  an^Jysis.  Trends  in  total  environnnental  outlays  and  the 
activities  involved  are  displayed  in  chart  P-J. 
_   .  f> 

*  Office  of  Management  and  Budget,  Special  Artalyses:  Budget  of  the  U.S. 
Government,  l^iscal  Year  1975  ()^shington:  Government  Printing  Office, 
I974),pp.  23r>-?49.  ^ 

^  Outlays  are  expendityrds  in  payment  pbligaUons  which  have  been  made 
under  budget  authority  granted  by  Congress.  Budget  authority  for  19?5  rep- 
resents what  the  President  VUl  recommend  that  Congress  appropriate.  Unless 
otherwise  noted,  all  figures  in  this  Analysis  are  oudays. 
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Environmental  Outlays,  by  Activity,  1971-75 


I    I  'Protection  crvd  cnfiancement 

Understanding.  (Jcscnbing  and  jircdicting 
B|  Pclluton  centre}  and  atKitemcnt 


1971  1072  1073 


1074 


1075 


UndersUnding,  Describing,  and  Predicting  the  Environment 

Activities  which  describe  the  environment,  predict  environmental  condi- 
tions, and  increase  man's  understanding  of  his  surroundings  are  conducted  by 
11  Federal  agencies.  Outlays  in  1975  are  expected  to  total  $1,107  million. 
Table  P-2  describes  these  outlays  with  agency  breakdowns.  Activities  con- 
ducted in  order  to  understand,  describe,  and  predict  the  environment,  as 
presented  in  taSTe  P-1,  include: 

•  observing  and  predicting  weather,  ocean  conditions,  and  environ- 
mental disturbances  (such  as  earthquakes) ; 

•  locating  and  describing  natural  resources; 

•  prepp^g  physical  environmental  surveys  of  the  environment ; 

•  research  on  modifying  weather; 

•  understanding  the  impact  of  man  upon  the  environment;  and 

•  ecological  and  other  basic  environmental  research. 

Total  research  and  development  expenditures,  aggregated  from  each  of  the 
three  functional  categories,  are  displayed  in  table 

Environmental  Protection  and  Enhancement  Activities 

Environmental  protection  and  enhancement  activities  arc  conducted  by  1 1 
Federal  agencies  with  outlays  expected  to  total  $1,099  million  in  1975.  Table 
.P~4  breaks  these  figures  down  for  agencies  with  the  largest  programs.  Activities 
budgeted  for  in  this  area  include : 

city  recreation ; 

preservation  of  unique  natural  areas  and  endangered  species;  , 
conservation  and  management  of  sport  fish  and  wildlife; 
noncity  recreation; 

historic  preservation  and  rehabilitation ;  and 

other  similar  activities  which  account  for  9%  of  the  environmental 
protection  and  enhancement  dollar.  ^ 


id 
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Funding;  for  thf^nr  at  t?vitip<»  is  displayed  in  tabic  P  3  ^ 

/ 

Pollution  Control  and  Abatement  Activities 

The  lari^est  jxirtion  of  environmental  enpenditurer.  k  for  pollution  (r)ntrol 
and  abatement  aVtivitieo  Thin  reflects  the  eKpannioiv  of  the  ronstrurtion  prant^ 
pnigrain  for  seuaue  tre.Uim  nt  facilities  under  the  1972  Water  F^nlhition  ^ 
Control  Act-'f  Public  Law  92  300}.  The  outlays  for  nuch  Rranjs  will  he 
$3.35  billion,  70' J  of  all  pollution  control  and  abatement  activities.  While 
the  Construction  jijrant  pro^^ram  is  the  largest  component  of  this  catepory, 
it  in  only  one  of  a  number  of  progranri  tf)  fight  pollution  conducted  hy  IT) 
Federal  agencien.  Other  abatement  and  c(  :.trol  activities,  as  reflected  u\  table 
P  b,  are: 

•  ejctending  financ*  d  assistance  to  State  andj<ical  governments  for  pol- 
lution Control  programs; 

•  regulating  poliUti<»n  and  enforcing  standards ; 

•  conducting  renearrh  specifically  oriented  toward  controlling  artd  abat- 
ing pollution  ;  and 

•  controlling  polluticm  from  Federal  facilities.  '  ' 

Table  P  7  displays  which  agencies  conduct  these  activitic'i. 

Outlays  for  all  three  categories  of  environmental  programs  for  1973  are  ,  v 
displayed  heloiv.  Because  of  their  relative  magnitude,  outlays  for  con^tnu- 
tion  grants  have  been  separated  from  the  pollution  control  and  abatement 
category  « 


1975  Environmental  Outlays  (Estimates) 

[In  millions  of  dollars] 

Undorotionding,  dOGcnbing,  and  prodtcting  the  environment  1,107 

Protection  and  onhancomont  activitlOG  1,099 

Pollution  control  and  abatement  acttvitiOG  (occluding  construction  grants)  1,908 

Construction  grants  .  3,350 


Understanding,  Describing,  and  Predicting  the  Environment 

Over  $1  billion  will  be  spent  to  increase,  understanding  of  the  environment 
This  knowledge  is  necessary  to  protect  and  enhance  the  environment  as  well 
a^  to  Control  pollution  and  curtail  environmental  degradation.  A  wide  range 
of  activities  are  conducted  to  understand,  describe,  and  predict  environmental  i 
conditions.  Objectives  range  from  the  provision  of  routine  weather  forecasts 
to  the  scientific  understanding  of  complex  ecological  systems. 

[In  millions  of  dollars] 

1973 
*  actual 

Budpret  authority   1,  008 

Outlays     956 


1974  1975 

estimate  'estimate 

,  1,043  1,  134 

1.023   .  1,  107 
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Aq  table  P--!  indirateo,  almost  half  of  the  funding  will  support  environmental 
obijervalion,  research,  and  meai3urement  in  order  to  deccribe  and  predict 
weather,  ocean  conditions,  and  earthquakea.  Outlays  will  amounfn(p$49»  mil- 
lion in.  1975  for  activities  in  these  areas  alone.  $273  million  will  also  be  pro-, 
vided  for  survey  activities  for  the  purpose  of  preparing  maps  and  charts,,  and 
locating  and  describing  natural  resources.  Weather  modification  research 
will  receive  $21  million  ReseWch  to  (fe^elop  a  better  understanding  of  the 
impact  of  the  enH-ironment  on  man,  and  to  increase  knowledge  of  basic  ecology 
and  environmental  systems  will  receive  $159  million  in  1975. 


Agencies  Involved 

'  Department  of  Transportation  r^?gearch  v/ill  focus  on  making  transporta- 
tion facilitips  compatible  with  the  environment,  and  on  conserving  energy 
through  more  efficient  use  of  existing  transportation  resources.  The  Coast 
Guard  collects  oceanographic  and  meteorological  data  for  the  preparation  of 
maps  and  charts  to  be  used  in  the  development  of  ocean  transportation.  FAA 
activities  afe  devc)ted  to  an  understanding  of  adverse  environmental  effects 
of  aircraft  noise,  pollution,  and  sonic  booms.  The  agency  will  continue  Work  on 
a  multiyear,  multimillion  dollar  research  program  on  the  effects  of  engine 
exhaust  on  the  stratosphere. 

Table  P-1 

Understanding,  Describing  and  Predicting  the 
^Environment 

[tnNnlttlons  of  dottart) 


Budget  authority 

Outlays 

Typo  of  activity 

1975 

1973 

1974 

1975 

1973 

1974 

actual 

osti* 

OStI' 

actual 

osti< 

osti- 

^  mate 

mato 

mato 

mato 

Obsorvo  orvd  predict  woathor, 

ocean  conditions,  and  dis- 

turbances: 

Rosoarch  and  dovolopmont 

145 

151 

151 

135 

142 

149 

Operations 

321 

339 

368 

317 

326 

349 

Locating  and  describing  nat- 

ural resources: 

Rosoarch  and'dovolopmont 

139 

128 

147 

130 

126 

143 

Operations 

127 

134 

151 

120 

138 

150 

Physical    onvlronmontal  sur* 

voys;  • 

14 

12 

Rosoarch  and  dovolopment 

14 

12 

9. 

10 

Operations  o 

96 

107 

128 

93 

104 

123 

Woathor  modlflcatiof^osearch 
Rosoarch  on  onvlronmotrtaiifTi' 

18 

21 

22 

17 

21 

21 

pact  on  man 

79 

75 

80 

'  66 

77 

82 

Ecological  and  other  basic  on* 

77 

vironmontql  research 

68 

76 

79 

66 

74 

ToUl 

i.ooa 

1,043 

1,134 

956 

1,023 

1,107 
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Tibl«  P-2 

Understanding,  Describing,  and  Predicting  the 
Environment— by  Agency 

[In  millions  of  dollars] 


Budget  authority  f 

k  Outlays 

4ooncy 

1973 

1974 

ld75 

1973 

1974 

1975 

actual 

ecti- 

estl- 

actual 

ooti- 

ostl- 

mate 

mato 

mato 

mato 

Commorco 

282 

322 

364 

281 

313 

348^ 

DofonGO— Military 

146 

157 

160 

141 

147 

149 

National  Science  Foundation 

107 

106 

113 

97 

J104 

109 

Interior 

152 

156 

178 

/  142 

152 

177 

National   Aeronautics  and 

r 

Space  Adnninistration 

142 

124 

125 

.  .  127 

121 

127 

Agriculture 

109 

U4 

103 

118 

126 

Health.  Education,  and  Welfare 

31 

28 

29 

26 

31 

34 

Transportation 

23 

18 

14 

23 

18 

14 

Smithsonian  Institution 

B 

8 

8 

8 

8 

8 

Other  ogencles 

3 

11 

16 

8 

U 

16 

Total 

li.op. 

1.049 

1,134 

9S6 

1,023 

1,107 

Research  by  the  Department  of  Housing  and  Urban  Development  includes 
analyses  to  increase  knowledge  of  the  effects  of  urban  and  nonurban  change, 
particularly  as  it  affects  and  is  affected  by  the  naturarehvironment. 

The  Smithsonian  Institution  develops  environmental  base-line  data  on  the 
abundance  and  distribution  of  plants  and  animals  in  relation  to  modification 
of  the  environment  by  man.  It  also  identifies  indicator  organisms  that  can  be 
used  in  monitoring  the  environment. 

In  the  Department  of  Commerce^  the  National  Oceanic  and  Atmospheric 
Administration  conducts  a  wide  range  of  environmental  moniforing  and 
prediction  activities,  weather  modification  experiments,  surveys  for  mapping 
and  charting,  data  archiving  and  dissemination  services,  and  related  research. 
Particular  emphasis  will  be  given  to  improving  weather  monitoring,  predic- 
tion and  warning.  Increased  outlays  in  1975  will  support  improvement  of 
weather  prediction  and  warnings  through  better  basic  observations.  The 
weather  •satellite  'program  will  provide  enhanced  environmental  warning 
services  dind  will  prepare  for  the  next  generation  of  polar-orbiting  satellites. 
Implementation  of  the  air  quality  observation  network  will  be  continued  as 
will  coastal  zone  research. 

The  Department  of  Healthy  Education,  and  Welfare,  through  the  National 
Institute  of  Environmental  Health  Sciences,  conducts  research  directed  at 
the  identification  of  chemical,  physical,  and  biological  environmental  factors 
which  affect  human  health. 

The  Department  of  Defense  conducts  activities  in  environmental  observa- 
tion and  measurement  to  describe  and  predict  weather,  ocean  conditions, 
and  disturbances  important  to  military  operations.  Research  is  conducted 
in  oceanographic  instrumentation  development  and  operational  systems  for 
observing  and  forecasting  the  ocean  environment.  The  Corps  of  Engineers 
conducts  hydrologic  studies  as  a  background  for  future  use  in  optimum  design^ 
construction,  and  operation  of  water  control  structures.  The  Corps  zdso 
examines  the  effects  of  construction  on  coastal  ecology  in  order  to  permit  more 
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accurate  asQesament  of  the  'ecological  efTectu  of  offshore  construction,  and 
dredging.  .... 

The  National  Science  Foundation  supports  environmental  research  y/ith  the  • 
objective  of  increasing  the  Nation's  knowledge  base  in  order  to  improve 
environmental  management.  Studies  are  undertaken  in  all  aspects  of  the 
biosphere  on  an  environmental  systems  basis. 'Eflforts  will  continue  to  measure 
and  assess  the  enyironmcntal  efTects  of  mining,  manufacturing,  use,  and 
disposal  of  metallic  and  synthetic  organic  c<xmpounds. 

In  the  Department  of  Agriculture,  the  Agriculture  Research  Service  con- 
ducts research  by  remote  sensing  to  study  animals  in  a  natural  environment, 
crop  conditions  and  jnsecf  infestations,  and  Goil-water«plant  conditions  in 
order  to  improve  both  animal  and  crop  productipn.  It  is  also  increasing  its 
efforts  to  monitor  and  understand  the  ecological  patterns  of  disease  and 
incects  in  order  to  develop  an  integrated  pest  management  program  which 
would  reduce  the  use^f  pesticides.  • 

The  Forest  ServiA  studies  forest  ecosystems  so  that  policy  decisions  and 
management  practiced  can  lead  to  improved  productivity  v/hile  maintaining^ 
the  quality  of  the  envVonmnnt.  The  Soil  Conservation  Service  conducts  soil 
and  ontiw  surveys,  and  makes  water  supply  forecasts. 

The  Department  of  the  Interior  attempts  to  increase  understanding  of 
the  environment  through  research  conducted  by  its  various  bureau*.  The 
Bureau-of  Reclamation  is  conducting  research  on  weather  modification,  water 
salinity  problems,  and  the  effects  of  water  project  construction  operations 
on  ecology  and  limnology. 

The  Park  Service  conducts  nafural  science  ecological  studies  leading  to 
improved  resource  management  and  proposafls  relating  to  impact  of  develop- 
mentSfOn  the  park  environment. 

The  Office  Of  Water  Resources  Research  sponsors,  and  provides  for  the 
conduct  of  research,  investigations,  and  experiments  in  the  wat'er  resources 
field. 

The  National  Aer(inauti£s  and  Space  Administration,  through  its  use  of 
satellites,  has  developed  a  number  of  programs  with  the  potential  of  making 
accurate  short-term  (a  few  hours)  v/eather  predictions,  and  accurate  long- 
term  {  J.  v/eeks)  weather  and  climate  predictions.  Earth  resources  are  being 
studied  through  investigations  conducted  through  the  Earth  Resources  Tech- 
nology Satellite  fERTS)  Program.  In  addition  to  helping  to  better  under- 
stand natural  resources  systems,  the  NASA  ERTS  programs  are  used  for 
identifying,  evaluating,  and  monitoring  animal  and  plant  habitats  and  dis- 
tributions, v/ater  and 'vegetation  distribution,  geological  effects  on' vegetation 
distribution  and  surface  moisture,  and  the  effect  of  thermal  and  jjprticulate 
pollution  on  the  ecology  and  environment. 

Environmental  Protection  and  Enhancement  Activities 

Over  $1  billion  will  be  spent  to  protect  and  enhance  the  environment. 
Emphasis  is  on  programs  which  will  enable  man  t©  use  and  enjoy  the  outdoor 
environment  through  the  provision  of  recreational  facilities,  parks,  and  open 
space,  by  planning  for  the  conservation  and  management  of  wildlife  and 
fishery  resources. 

[In  millions  of  dollars] 

1973  1974  1975 

actual  estimate  estimate 

Budget  authority   993  780  1,060 

Outlays   820  1.007  1,099 

The  Feder?kt  Government  provides  grants  to  State  and  local  governments 
for  protection  and  enhancement  activities.  These  include  funds  for  acquiring 


569 


59;) 


/ 


and  dpvdopinjT  land  for  rrcrc^onal  purposes,  fnr  prclserving  open  space, 
and  for  fish  and  wildlife*  refuges.  Outlays  for  aid  to  State  and  local  govern- 
ments uil!  inirea^je  fnmi  $329  million  in  1974  to  $341  million  in  1975. 

The  Federal  (iovernm*  nt  alst)  performs  direct  activities  such  as  acquiring 
lands  for  the  preservation  of  nationally  unicjue  natural  areas^and  for  recreation,  ^ 
supporting  'p>rt  fisheries  and  wildlife    preservation  activities,  preserving 
historic  proj;ertieG,  and  conducting  related  functions.  Major  environmental 
protection  and  enhanr^j^nt  ac  tiviticf^  mi  : 

•  city  recreation,  im  luding  federally  assisted  or  direct  Federal  projects 
or  activities  such  as  historic  preservation  ; 

•  preservation  and  management  of  unique  natural  areas  and  endangered 
spccies^  -national  parks,  monuments,  scenic  rivers,  trails,  wildernesses, 
seashores,  and  refuge!  for  endangered  species; 

•  provision  of  noncity  peneraJIrecreation  in  national  recreation  areas, 
recreation  programs  iKjiatunial  forests,  and  recreation  sites  at  Federal 
water  projects; 

•  management  df  sport  fish  and  wildlife  at  national  wildlife  refuges, 
X  fish  hatcheries,  and  projects  to  protect  rare  and  endangered  species; 

and  ^ 

•  historic  preservation  and  rehabilitation,  including  national  historic 
sites,  military  parks,  and  other  federally  assisted  historic  preservation 
and  rehabilitation. 
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Tablt  P-3 

Environmental  Protection  and  Enhancement  Activities 


[In  millions  of  dollars} 


J 

Budget  authority. 

Oti^ayo 

1973 

1974 

1975 

1973 

1974 

1975 

actual 

\  octi'  ^ 

esti* 

pctual 

eoti- 

ecti* 

• 

mate 

mate 

mate 

Financial  old  to  State  and  local 

govornmcnto: 

Purchaco,  dovolopr^o»t/and 

p» 

oporationo: 

lyiiy  rucrutiiiuii 

95 

1 9 

t)  J 

69 

09 

89 

Proccrvo  unique  natural 

afooc  and  protect  on* 

^angered  cpccicc 

22 

0 

0 

19 

22 

22 

Noncity  gonoral  rocroa- 

tion 

140 

59 

14S 

Q4 

126 

1^ 

Sport fich  and  wlldllfo 

71 

79 

87 

66 

73 

73 

--^^  Historic  proco/vatio'n  and 

t  16 

1  rohabllltation 

12 

12 

20 

9 

12 

All  othor  Stato  and  local 

old 

2 

12 

13 

1 

7 

16 

Subtotal          *  y 

340 

176 

323 

248 

329 

341 

Direct  Federal  activitieo: 

Purchaoe,  development,  and 

operations: 

City  recreation 

74 

106 

46 

1 03 

1 09 

Preoerve  .unique  natural 

areac  and  protect  en- 

dangered cpecieo 

202 

144 

15B 

155 

150 

160 

Noncity  gonoral  recrea- 

> 

tion 

190 

147 

170 

172 

159 

174 

Sport  fich  and  wildlife 

115 

123 

144 

110 

147 

Hlctoric  precofvotion  and 

rehabilitation 

57 

75 

110 

53 

95 

119 

All  other  direct  Federal 

activity 

38 

41 

49 

36 

47 

48 

Subtotal 

653 

605 

737 

571  . 

670 

758 

Total 

993 

780 

lp060 

820 

1,007 

1,099 

Agencies  I  revolved 

The  Department  of  the  Interior,  through  its  Bureau  of  Land  Management, 
protects  and  manages  over  450  million  acres  in  the  Western  States  and 
Alaska,  representing  20^ e  of  America's  land  base.  Legislation  proposed  by 
this  Administration  would  establish  a  national  policy  that  these  national 
resource  lands  be  majiaged  under  principles  of  multiple  use  and  sustained 
yield  in  such  a  way  as  to  protect  the  quality  of  the  environment. 

The  Bureau  "f  Outdoor  Recreation  promotes  Coordination  of  outdoor 
recreation  programs,  and  administers  the  Land  and  Water  Conservation 
Fund  which  provides  grgriits  for  planning,  acquisition,  and  development  of 
StaCfe  and  local  recreation  arras  and  Federal  purchases  of  nationally  important 
lands.  Funds  to  be  obligated  for  these  programs  in  1975  will  total  $300 
million,  of  v/hich  $196  million  v/ill  be  for  grants  to  State  and  local 
governments,  and  $98  million  will  be  for  Federal  purchase  of  parklatldo. 

•  571 


533-007  O  -  74  •  39 
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Tabic  P-4 

Environmental  Protectjpn  and  Enhancement  Activities— 
by  agency 


[In  mIKlont  of  doBlari) 


Budgotrouti^ority  . 

Outloyo 

Afloncy 

1973 

1974 

1975 

1973 

1974 

1975 

QCtUOt 

ostl- 

ootl- 

octuol 

ooti- 

ootl- 

mote, 

mato 

moto 

mo  to 

Interior  ^  ^ 

737 

587 

844 

581 

r 

739 

003 

Agricutturo 

92 

G7 

92 

83 

97 

96 

Dofonso— Civil 

CO 

55 

71 

61 

5C 

73 

Commorco 

23 

37 

40 

23 

31 

43 

Othor  aooncloo 

ei 

14 

12 

72 

84 

84 

Total 

(  9d3 

780 

1,060 

820 

1.007 

^  1.099 

The  Bureau  of  Sport  Fisheries  and  Wildlife  provides  asuiotance  Jto  State 
and  local  governments  for  fish  and  wildlife  restoration,  management.,  and 
research.  The  Bureau  administem  9")  hatcheries  and  356  unito  in  the  National 
Wildlife  Refuge  System  containing  30,7  million  acres.  Endangered  species  are 
protected  on  02  of  the  national  wildlife  refuges. 

The  National  Park  Service  administers  290  areas  comprioiYig  about  29 
million  acres  located  in  47  States,  the  District  of  Columbiaj  Puerto  Rico, 
and  the  Virgin  Island<i.  Thece  include  national  parka,  monuments,  historic 
sites  and  other  areas  v^hich  have  been^established '  to  preserve  the  Nation's  ^ 
natural  and  historic  heritage.  "  • 

Public  recreation  in  a  major  function  at  many  of  the  Bureau  of  Reclamation's 
multiptirpose  projects. 

In  the  Department  of  Commrrce,  the  National  Oceanic  and  Atmospheric 
Administration  is  placing  emphasis  on  improved  management  of  the  Nation's 
coastal  zone  through  federally  assisted  and  coordinated  State  programs.  In 
1975,  NOAA  will  continue  to  provide  grants  to  States  for  the  preparation 
of  their  coaf^al  zone  management  plans  and  the  initial  phase?  of  admfnistration 
of  those  plans.  Other  i(fcreases  in  1975  wijl  provide  for  administration  and 
enforcement  of  the.  Marine  Mammal  Protection  Act  of  1972,  research  on 
the  status  of  stocks  of  whales,  and  research  on  fur  seals.  Research  on  aqua- 
culture,  and  grants  to  States  for  the  enhancement  and  restoration  of  the 
marine  fishery  resources  will  he  continued.  ^ 

The  Depaftmint  of  Agriculture  carries  out  a  variety  of  environmental 
activities,  particularly  through  the  Forest  Service.  The  1B7  million  acres  * 
bf  National  Forest  lands  are  managed  in  accordance  with  the  provisions 
of  the  Multiple  Use-Sustained  Yield  Act  to  provide  outdoor  recreation, 
range,  timber,  watershed,  mineral,  and  wildlife  values  in  combinations  that 
will  best  protect  resources  v^ithout  impairing  the  productivity  of  the  land. 
^  T)\c  Department  of  Defense  (Corps  of  Engineers)  provides  facilities  for 
watc*r-^>asf|Td  recreation  at  resen-'oirs  and  other  public  works. 


Pollution  Control  and  Abatement  Activities 

The  largest  portion  of  environmental  expenditures  is  for  ^cleaning  up 
pollution  and  stopping  further  environmental  degradation.  In  outlays,  this 
will  be  $5,099  million. 
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Budget  authority . 
Outlays  


[In  millions  of  dollars] 
1973 

»  actual 

  8,521 

  1,925 


1974 

estimate 

5,  768 
3,714 


1975 
estimate 

»  1,929 
5,  263 


*  Contract  authority  of  $4,000  million  for  construction  grants  in  1975  was 
made  available  in  1974  as  provided  by  law. 


Tablg  P-5  exprcMes  the  Nation's  funding  for  pollution  control  and  abate- 
ment, by  media  polluted.  Among  the  media,  water  receives  the  greatest  share 
^  of  total  Federal  poUutiorv  control  obligations.  This  large  share  is  a  result  of 
grants  and  loans  for  construction  of  municipal  waste  treatment  facilities.  Air 
pollution  programs  include  research  and  development,  grants  to  State  and 
loeal  air  pollution  control  agencies,  and  direct  Federal  operations  sucli  ^as 
nitoring,  standard  setting,  and  enforcement.  Activities  relating  to  pollution 
land  a^e  for  research, and  other  studies  concerned  with  the  effects  of  acid 
'i^ine  draii>age,  nutrients,  .pesticides,  and  other  substances.  Federal  pollution 
.control  activities  relating  7to  radiation,  pesticides,  solid  wastes,  and  noise 
are  directed  toward  research  relating  to  effects,  control  technology,  standard 
setting,  and  enforcement.  Excluded  from  the  funding  shown  above  for  pollu- 
*^ion  control'and  abatement  activities  are  functions  carried  on  for  some  mother 
purpose  but  which  contribute  to  the  reduction  of  pollution.  Table  also 
summarizes  the  total  federal  effort  in  terms  of  funding  associated  with  se- 
lected pollutants. 


Tabic  P-5 

Pollution  Control  and  Abatement  Activities— by  Media 
or  Pollutant 

[in  millions  of  dollars! 


1 

Media  or  pollutant 

Obligations 

1973 
actual 

1974 
estimate 

1975  * 
estimate 

Media  poiiuted : 

Water :  ^a. 

Construction  grants  and  loans 
Other 

Air 
i^nd 

Other  (e.g.,  living  things,  materials) 
Multimedia  (i.e..  more  than  1  of  above) 

* 

3,299 
431 
461 
61 
293 
131 

4,478 
561 
630 
62 
279 
114 

5,159 
696 
701 
66 
292 
145 

Total          '  • 

Selected  poiiutants:  ^ 
silid  wastes 
Pesticides 
Radiation 
Noise 

4,676 

IRQ 
61 

181 
66 

6,124 

1^ 

68 
•192 
88 

200 
\  71 
C  236 
62 

I  Funds  ?or  selected  pollutants  are  Included  in  the  "media"  breakdown  above. 
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ActlvitiM  Involved  ^. 
Financial  Aid 

•^s-Outlays  to  construct  municipal  sewage  treatment  facilities  will  rise  to 
$3.35  billion  an  increase 'of  $1.35  billion  over  1974.  Funds  allotted  to  the 
States  for  waste  treatment  plants  from  contract  authority  will  increase  by  $1 
billion  to  a  level  of  $4  billion,  a  33%  increase  over  1974  and  a  100%  increase 
over  1973  levels.  This  $4  billion  allotment  to  the  States  is  reflected  in  1974 
budget  authority,  not  1975  budget  authority,  since  it  was  made  available  for 
obligation  in  1974.  Grants  from  the  allotted  funds  will  cover  75%  of  the 
eligible  cbsts  of  constructing  municipal  sewage  treatment  plants.  In  addition, 
'  Federal  tqsr  exemptions  for  industrial  revenue  bonds  for  pollution  control 
facilities  wilTcbn tribute  to  the  increased  use  of  such  bonds,  the  level  of  which 
rose  from  $550  million  in  1972  to  $1  billion  in  the  first  half  of  1974.  The 
Environmental  Financing  Authority  of  the  Department  of  die  Treasury  will 
assist  cities  by  buying  municipal  bonds  for  sewage  treatment  facilities  if  they 
are  not  purchased  in  the  marketplace. 


TablaP-6  y 

Pollution  Control  and  Abatement  Activities  by  Function 

[In  millions  of  dollars] 


Type  of  activity 

Budget  authority  ^ 

Outlays 

1973 

1974 

1975 

1973 

1974 

1975 

f 

actual 

esti- 

esti- 

actual 

esti> 

esti- 

mate 

mate 

mate 

mate 

Financial  aid  to  State  and  local 

governments  ^  * 

7,242 

4,3!5Z 

«371 

908 

2.282 

3,632 

Research  and  development 

599 

735 

489 

644 

719 

Fed efd.l^ abatement  and  control 

2^17 

op^Vitions 

263 

297 

215 

265 

304 

Manpower  development 

16 

13 

11 

14 

13 

12 

Reduce  pollution  from  Federal 

facittties 

311 

270 

321 

174 

344 

392 

Other  pollution  control  and 

abatement  activities 

135 

171 

194 

125 

166 

204 

Total 

~  a,52i 

5,768 

 1 

1,929 

1,925 

3,714 

5,2€S 

» Those  figures  include  water  and  sewer  programs  of  tHe  type  funded  by  FHA  and 
OEO.  These  figures  were,  not  included  in  previous  Analyses. 

3  Contract  authority  for  the  Environmental  Protection  Agency  in  1975  was  made 
available  in  1974  as  provided  by  law,  and  therefore  appears  in  the  i0/4  colDmn  for 
Budget^uthority  instead  of  the  1975  colli mn.  ^ 


Included  in  ^rant  figures  are  funds  made  available  to  State,  regional^ 
and  local  agencies  to  help  support  air  pollution]  control  programs.  Outlays  of 
$696  million  in  1975  will  provide  financial  asiistance  for  implementing  the 
national  primary  and  secondary  ambient  air  qu  i  lity  monitoring  systems,  emis- 
sions inventories,  plans  tor  effective  enforceme|it  of  standards,  land  use  and 
transportation  control  regulations,  and  air  pollution  emergency  plans.  Tech- 
nical a5sistance  is  also  provided  to  pollution  control  agencies  for  air  quality 
programs.  ^  * 

574  '  . 
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RMMrch  and  D«v«lopm«nt  .    .    ^  .  „ 

 Spending  for  research  and  development  activities  in  the  area  of  pollu- 
tion control  and  abatement  wilj  increase  from  $644  million  in  1974  to  $719 
million  in  I975r  These  activitfes  include  efforts  oriented  towards  determin- 
ing the  sources  and  effects  of  pollution,  and  developing  and  testing  pollution 
control  technologies.  The  major  research  emphasis  will  be  on  the  refinement 
and  application  of  current  abatement  technologies,  the  study  of  human  health 
and  ecological  effects,  the  economic  costs  and  benefits  of  alternative  stand- 
ards and  regulatory  approaches  and  research  on  low  emission  fuel  efficient 
automobiles. 

Water  quality  research  will  emphasize  development  of  cntena  for  ptciec- 
tion  of  marine  and  fresh  water  fish  and  other  aquatic  life.  Research  in  con- 
trol technology  and  improving  water  qilality  in  the  Great  Lakes  will  be 
continued.  '  - 

Air  quality  research  and  development  efforts  will  concentrate  on  pollution 
effects  through  field  investigations,  regional  air  pollution  models,  and  epi- 
de^ological  and  toxicological  studies  Of  the  effects  of  pollutants  oh  man 
and  animals.  Ongoing  demimstrations  of  stack  gas  treatment  technology  will 
be  completed  and  efforts  wifa  be  directed  to  long-term  technologies  relative 
to  clean  fuel  development. 

Abatement  of  Pollutioivl^rom  Federal  Facilities 

— Federal  aijeacteTarc  involved  in  a  range  of  activities  to  control  pollu- 
tion from  thM  facilities.  Among  them  are  construction  or  modification  of 
wast^8t4j^»atrpfe  plants,  stack  gas  cleaning  for  air  pollution  control,  and  coop- 
erative projects  with  States  and  communities  for  solid  or  liquid  waste  disposal. 
Outlays  (op  these  activities  will  be  $392  million  in  1975.  4 

Oi^r  Abatement  and  Control  Activities 

— Outlays  will  increase  by  $39  million  in  1975  for  Federal  abatement  and 
control  operatio^is.  Funding  for  manpower  development  activities  will  decline 
at  the  Federal  level.  '  ,  . 

Agencies  Involved 

The  Environmentdt  Protection  Agency  conducts  and  administers  the  major 
pollution  control  and  abatement  activities  of  the  Federal  government.  Such 
outlays  for  EPA  will  increase  from  $2,559  million  in  1974  to  $3,991  million 
in  1975.  The  greatest  single  category  of  Federal  spending  for  pollution  con- 
trol and  abatement  is  for  grants  for  constructing  or  improving  municipally 
owned  waste  treatment  plants. 

Grants  are  also  made  for  the  development  of  basin,  metropolitan,  and/or 
regional  water  quality  management  plans.  Grants  to  State  and  interstate  agen- 
cies help  establish  and  maintain  programs  of  enforcement,  monitoring,  anal- 
ysis of  water  quality,  and  review  and  appraisal  of  municipal  wastewater  con- 
struction project.  Similar  grants  are  also  made  to  State  and  local  agencies 
to  help  support  their  air  pollution  control  programs,  including  the  implemen- 
tation of  plans  to  achieve  and  maintain  national  ambient  air  quality  standards. 

Research  and  development  accounts  for  $178  million  of  EPA's  budget.  This 
will  be  allocated  for  studying  the  processes  and  effects  of  pollutants,  including 
the  health  effects  of  pollutants,  their  ecological  and  other  nonhealth  effects, 
the  movement  and  transformation  of  pollutants  in  the  environment,  and  the 
measurement  of  pollution  problems  and  research  on  low  emission  fuel  effi- 
cient automobiles.  '  -< 

EPA's  abatement  and  control  activities  range  across  the  total  spectrum 
of  environmental  problems — monitoring,  establishment  and  enforcement  of 
s^dards,  issuing  of  permits,  and  providing  technical  assistance  regarding 
air,  water,  solid  waste,  noise,  hazardous  materials,  and  pesticides  pollution. 
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Tibl«P-7 

Pollution  Control  and  Abatement  Activities'^by  Agency 

[In  mllllonft  of  dollars] 


1 

Budget  authority 

Outlays 

1973 

1f974 

197S 

1973 

1974 

1975 

1  Oil 

e»ii* 

actual 

esti' 

mate 

mate 

mate 

mate 

Environmental  Protection ' 

Agency 

7.427 

4,629 

i695 

1.113 

2,559 

3.991 

Del  en  se— M  M  Ita  ry 

291 

294 

343 

143 

.249 

319 

Atomic  Energy  Commission 

186 

202 

236 

174 

194 

231 

Transp.ortatlon 

90 

100 

113 

51 

.    •  70 

84 

Agriculture  > 

128 

120 

121 

174 

142 

Defense<~Clvll 

10 

12 

13 

10 

12 

interior 

114 

,  168 

176 

97 

151 

157 

Commerce  * 

150 

115 

100 

102 

92 

83 

National     Aeronautics  and 

65 

Space  Administration 

61 

76 

80 

'  34 

79 

National  Science  Foundation 

15 

19 

14 

15 

17 

Other  agencies 

32 

29 

35 

63 

135 

148 

0 

ToUl 

•,521 

1,929 

.  1,925 

3,714 

5,263 

»  Contract  authority  for  the  Environmental  Protection  Agency  In  1975  was  made 
avajlabte  In  1974  as  provided  by  la>y. 

'  Figures  Include  expenditures  for  water  and  sewer  programs.  These  figures  were 
not  included  In  previous  Analyses. 


The  Department  of  the  /nf^rior'i"  Bureau  of  Mines  conducts  research 
and  development  into  ways  to  prevent  and  abate  pollution  f'rom  mining 
and  is  attempting  to  develop  improved  methods  of  removing  pollutants 
from  mineraj  processing  plants,  and  for  recovering  th^  valuable  constituents 
in  mineral  processing  wastes.  It  will  increase  research  to  develop  methods  of 
converting  coal  to  fuel  gas  with  less  pollution. 

The  Atomic  Energy  Commission*^  environmental  research,  monitoring, 
and  surveillance  activities  provide  data  to  assure  that  nuclear  operations 
£ure  conducted  according  to  procedures  which  minimize  or  eliminate  harnh- 
ful  effects  on  the  environment.  These  activiti^  also  enable  the  AEG  to 
carry  out  its  responsibilities  for  regulating  the  use  of  radioactive  materials, 
including  licensing  of  nuclear  power  plants,  and  assist  the  Commission 
in  developing  guidelines  and  policies  related  to  all  Federal  agencies. 

Most  of  the  environmental  program  is- directed  toward  the  siting  problems 
of  nuclear  plants  in  fulfillment  of  the  requirements  of  the  National  Environ- 
mental Policy  Act.  Increased  emphasis  is  being  placed  on  offshore  .plint 
siting  and  regional  studies.  >  * 

The  Department  of  Defense  will  expand  its  research  program  to  reduce 
pollution  from  its  industrial  production,  military,  and  other  facilities.  The 
qrps  of  Engineers  administers  a  permit  program  under  the  Federal  Water 
b'llution  Control  Act  which  makes  it  illegal  to  discharge  dredged  or  fill 
material  into  a  navigable  water  without  a  permit.  The  Corps  will  continue 
to  prepare  studies  regarding  implementation  of  regional  water  quality  man- 
agement plans. 

The  National  Aeronautics  and  Space  Administration  conducts  a  continuing 
research  and  development' program  to  reduce  aircraft  noise  and '^pollution. 
NASA  is  undertaking  a  major,  new  thrust  to  develop  spacecraft  with  the 
capability  of  detecting  and  monitoring  atmospheric  pollution. 
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sThc  Department  of  Commerce  conducts  a  number  of  pollution  control 
anij  abatement  activities.  Its  Economic  Development  Administration  and  the 
Regional  Action  Planning  Commissions  provide  grants  and  loans  for  the 
construction  of  water  and  waste  treatment  facilities  and  water  and  sewer 
lines  where  these  items  are  needed  to  h)ster  econom[c  development.  Technical 
assistance  is  also  provided  to  solve  pollution  control  and  abatement  pn^lems. 
The  National  Oceanic  and  Atmospheric  Administration  will  install  equipment 
to  further  control  water  pollution  res^ting  from  its  ship  operations.  The 
National  Bureau  of  Standards  is  engaging  in  research  and  development 
for  reference  standards  and  measurement  systems  for  air,  water,  radiation,  and 
noise  pollution. 

The  Department  of  Transportation's  major  program  is  in  the  area  of 
noise  pollution  control.  The  objectives  of  the  noise  abatement  program  are 
to  develop  quieter  diesel  engines,  jet  exhaust  noise*  suppression  systems,  and 
to  assist  State  and  local  regulatory  and  planning  bodies  in  transportatidn 
'noise  reduction.  The  Federal  Highway  Administration  will  study  techniques 
to  decrease  the  Impact  of  highway  noise,  and  to  control  erosion  froi^ 
highway  construction.  The  Federal  Aviaiion  Administration  will  continue 
its  program  to  develop  quiet  aircraft  engines.  It  will  also  investigate  sonic 
booms,  and  development  of  design  guidelines  for  airports  go  they  fit  in 
with  neighboring  land  use.  The  Urban  Mass  Transportation  Administration 
will  continue  programs  to  demonstrate  advanced  bus  and  rail  techtlology 
to  reduce  pollution  and  to  conserve  energy. 

The  Department  of  Agriculture  conducts  research  on  agriculturally  related 
pollution  such  as  pesticides,  animal  and  crop  processing  wastes,  fertilizer, 
and  plant  nutrients.  The  Cooperative  State  Research  Servhpe  and  the  Ex- 
tension Service  develop  methods  to  reduce  pollution  from  the  •  production 
and  processing  of  agricultural  products.  The  Forest  Service  investigates  and 
applies  methods  of  controlling  sediment  pollution.  The  Animal  and^BIant 
Health  Inspection  Service  condCicts  programs  to  reduce  the  amount  of 
pesticides  used  to  control  pests.  The  jparmers  Home  Administration  makes 
loans  to  local  organizations  to  provide  for  the^oUection  of  sewage,  and 
to  provide  for  the  collection  and>disposal  of  piman,  animal,  agricultural, 
and  other  wastes  in  rural  areas. 

.Environmental  Research  and  Development  Activities 

Funding  for  research  and  development  programs  which  have  been  described 
in  this  Analysis  have  been  excerpted  and  arc  summarizeyd  in  table  P-S. 


Table  P-8 

Environmental  Research  and  Development  Activities 

'[In  millions  of  dollars] 


bucioet  authority 

Outlays 

Cateoory 

1973 
actgal 

1974 
esti- 
mate 

1975 
esti- 
mate 

1973 
actual 

1974 
esti- 
mate 

1975 
esti- 
mate 

Pollution  control  and  abate* 
ment 

Understanding,  describino, 
and  predicting 

599 
4(|2 

^  688 
463 

t>  735 
488 

489 
426 

644 
455 

719 
485 

Total 

1,061 

1,151 

1 1,223 

915 

1,099 

1,204 

»  Tills  figure  will  increase  by  approximately  $300  million  for  environmental  control 
technology  and  to  study  the  environmental  effects  of  alternative  energy  sources. 

577 

607 


other  Activities 

The  meaning  of  the  term  "environment"  is  still  subject  to  widely  varying 
definitions.  Thio  special  analysiji^of  Federal  funding  for  environmental  activities 
has  been  limited  to  selected  a'*?*afl.  However,  the  government  conducts  a  wide 
range  of  programs  to  attack  problems  of  the  total  environment.  Among  the 
areas  of  federally  funded  activities  with  significant  environmental  aspects 
v/hich  are  not  included  m  this  analysis  are : 

•  Mass  transit — the  Department  of  Transportation  :ivill  assist  in  tlie  » 
purchase  of  buses  to  be  used  in  cities  with  serious  air  pollution  prob- 

le|Ti9,  These  will  be  available  in  the  near  term  as  an  alternative  to  the 
automobile.  DOT  will  also  invest  in  rapid  rail  systems. 

•  Indoor  environment — the  Occupational  Health  an?!  Safety  Adminis- 
tration of  the  Department  qf  Labor  is  concerned  with  the  health  of 
the  indoor  work  environment,  as  is  the  Mining  Enforcement  and 

/  Safety  Administration  in  the  Department  of  the  Interior.  Technical 
support  is  provitled  by  the  Department  of  Health,  Education,  and 
Welfare's  National  Institute  for  Occupational  Safety  and  Health. 

•  International  enviz^jimental  cooperation — The  Department  of  State 
contributes  to  the  United  Nations  Environment  Fund  for  the  suppprt 
and  coordination  of  international  environmental  activities,  and,  with 
the  Council  on  Environmental  Quality,  has  been  active  in  working 
on  a  number  of  international  environmental  treaties  such  as  the  In- 
ternational Convention  on  the  Prevention  of  Marine  Pollution  by 
Dumpihg  of  Wasteland  Other  Matter. 

•  Urban  environment — the  Center  for  Disease  Control  within  the  De- 
partment of  Health,  Education,  and 'Welfare  is  attacking  problems 
associated  with  urban  blight,  such  as  rat  control  and  the  control  of 
childhood  lead-based  paint  poisoning.  The  National  Historic  Preser- 
vation Trust  provides  for  the  restoration  and  maintenance  of  individ- 
ual building  of  historic  interest 

•  Pesticides — the  Food  and  Drug  Administration  of  the  Department 
of  Health,  Education,  and  Welfare  analyzes  f')ods  to  detect  Jthe  pre- 
sence of  pesticide  residues.  The  Bureau  of  Sport  Fisheries  and  Wild- 
life in  the  Department  of  the  Interior  does  the  same  with  fish  to 
make  sure  that  they  do  not  contain  unacceptable  leyek  of  toxics.  The 
Occupational  Safety  and  HeaUh  Administration  and  the  Environ- 
mental Protection  Agency  regulate  field  reentry  standards  for  those 
who  work  in  fields  which  use  pesticides.  The  Department  of  Agricul- 
ture, the  Environmental  Protection  Agerjcy,  and  the  National  Science 
Foundation  research  alternative  ways  to  control  pests  with  reduced 
reliance  on  chemical  pesticides. 
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APPENDIX  H 


Advisory  Committee|  of  the 
Council  on  Environmental  Quality 


In  addition  to  the  Preaidentially  appointed  Citizens'  Advisory  Cuinmittee 
on  Environmental  Quality,  the  Council  has  appointed  the  Advisory  Committee 
on  Alternative  Automotive  Power  Systems.  As  required  by  Executive  Order 
11007,  the  members,  a  brief  description  of  their  functions,  and  the  date3  of 
their  meetings  are  listed  below. 


Citizens'  Advisory  Confinfiittee  on  Environmental  Quality 
Functions 

Establislujrfby  Executive  Order  11472,  May  29,  1969,  the  committee  ad- 
vises the  J?Yesident  and' the  Council  on  Environmental  Quality  on  all  aspects 
of  environmental  quality  and  recommends  actions  by  Federal,  State,  and  local 
governments  and  by^'the  private  sector.  The  Council  consults  with  the  Com- 
mittee pursuant  to  section  205  of  the  National  Environmental  Policy  Act  (42 
U.S.C.  §  4345). 

Chairmen 

Henry  L.  Diamond 
Executive  Director 

Commission  on  Critical  Choices  for  Americans 
New  York,  N.Y. 

Members 

Dr.  Joseph  Bogle 
Los  Angeles,  Califs 

Colonel  Frank  Borman 
Senior  Vice  President 
Eastern  Air  Lines,  Inc. 
Miami,  Fla. 
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Robert  Cahn  , 
Environmental  Editor 
ThaChristian  Science  Monitor 
ir  WaAiington»D.C. 

Rcn6  Dubos 
Q   Rockefellex  University 
Nev/  York,  N.Y. 

James  S.  Gilmore,  Jr, 
President 

Gilmore  Broadcasting  Corporation 
Kalamazoo,  Mich. 

Arthur  Godfrey  ^ 
Arthur  Grodfrey  Productions 
Ne^y  York,  N.Y. 

Dr.  Jbseph  Haller 
Hollidaysburg,  Penn. 

Governor  Tom  McCall 
Salfem,  Orcg, 

Jack  B.  Olson 
Olson  Boat  Company 
Wisconsin  Delb,  Wis. 

Laurance  S.  Rockefeller 
Chairman 

Rockefeller  brothers  Fund 
New  York,  N,Y.  ^ 

Willard  F.  Rockwell,  Jr. 
Chairman 

North  Amencan  Rockwell  Corporation 
Pittsburgh,  Pa.  ^ 

Lelan  F.  Sillin,  Jr. 
President 

Northeast  Utilities 
Hartford,  Conn. 

Mrs.  Thomas  Waller 
Bedford  Hills,  N.Y. 

Mayor  Pete  Wilson 
San  Diego,  Calif. 

Meetings 

-   September  9-10,  1973 
January  1 1,  1974 
April  19,  1974 
June  10,  1 97-4 

Advisory  Committee  on.  Alternative  Automotive  Power  Systems 
Functions 

The  Committee  advises  the  Council  on  research  and  development  programs 
and  other  technical  progress  toward  developing  low-emission,  surface-vehicle 
power  systems  as  alternatives  to  the  present  internal  combustion  engine. 


580 


ERIC 


6n: 


'Chairman 


Dr.  David  V.  Ra:sone 
Dean  of  Engineering 
University  of  Michigan 
Ann  Arbor,  Mich. 

Executive  Secretary 

Saunders  fi.  Kramer  • 
.  Environmental  Protection  Agency  ' 
Ann  Arbor,  Mich. 

Members 

Jameg  L.  Dooley 
Vice  President,  Engineering 
McCulloch  Corporation 
Los  Angeles,  Calif. 

'  Dr.  S.  William  Gouse 
Director,  Office  of  Research  and  Development 
Department  of  thejnterior  ^ 
Washington,  D.C. 

Jack  I.  Hope 
General  Manager 
General  Electric  Company 

Cincinnati,  Ohio  ^ 
Dr.  George  J.  Huebner,  Jr. 

Director  of  Research,  Product  Planning  and  Development 
Chrysler  Corporation 
Detroit,  Mich. 

David  F.  Moyer 

Director,  Systems  Research  Laboratory 
Ford  Motor  Company 
Dearborn,  Mich. 

Professor  Robert  F.  Sawyer 
Department  of  Mechanical  Engineering 
University  of  California 
Berkeley,  Calif. 

Ernest  Starkman  '  4 

Vice  Presidenti^Environmental  Activities  Staff 
General  Motors  Technical  Center 


Dr.  John  H.  Sununu 

Associate  ifcan.  College  of  Engineering 

Tufts  University 

Medfprd,  Mass. 

Government  Liaison  Members 
Dr.  John  A.  Belding 

Advalr^d  Energy  Research  and  Technology  Division 
National  Science  Foundation 
Washington,  D.C. 

William  Dickinson 

Deputy  Director,  Environmental  Policy  Analysis  Division 
Federal  Energy  Administration 
Washington,  D.C. 


Warren,  Mich. 
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^      Robert  English 

Chief,  Power  Syateins  Division 
^    National  Aeronautico  and  Space  Administration 
Cleveland,  Ohio 

Lewis  Gerlach 

Chief  of  Tranaportation  Research  ,  ^ 

U^.  Pojtal  Service  '  )  i/'' 

Washington,  D.C. 

Dr.  William  KirchofF 

Deputy  Manager,  Measures  for  Air  Quality 

National  Bureau  of  Standards  ^ 

Washington,  D.C. 

Dr.  Ernest  N.  Petrick 
Chief  Scientist 

U.S.  Army  Tank-Automotive  Command 
Warren,  Mich. 

George  W.  Saunders 

Assistant  Commissioner  for  Motor  Equipment 
Transportation  and  Public  Utilities 
General  Services  Administration 
Washington,  D.C. 

Dr.  Richard  L.  Strombotne 

Assistant  for  Physical  Sciences,  Systems  Development,  and  Technology 
Office  of  the  Secretary 
Department  otTransportation 
Washington,  D.C, 

Eric  O.  Stork 

Deputy  Assistant  Administrator 
Mobile  Source  Air  Pollution  Control 
Environmental  Protection  Agency 
Washington,  D.C. 

Lawrence  W.  O'Connell 
U.S.  Atomic  Energy  Commission 
Washington,  D.C. 

Meetings 

November  15-16,  1973,  Boston*  Mass.  ' 
February  U-12,  1974,  Washington,  D.C. 
Jrune  13-14,  1974,  Pasadena,  Calif. 
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Dennis  Cov/alo. 
375.  Baltimore    Gas    and  Electric 

Company. 
393.  Department    of  Agriculture, 

Foreat  Service. 
428.  National     Aeronautics  and 

Space  Administration. 
431.  World  BanlyAdvertising 

Photographers,  Ltd.,  Nairobi. 
438.  National      Aeronautics  and 

Space  Administration. 
445.  Smithsonian  Institution. 
454.  Department  of   the  Interior, 

Bureau  of  Reclamation. 
457.  Environmental  Protection 

Agency,    National  Marine 

Water  Quality  Laboratory,- 
'     Eva  J.  Hoffman. 
477.  Environmental  Protection 

Agency-DOCUMERICA, 

Boyd  Norton. 
481.  Christian     Science  Monitor, 

John  Littlewood. 
483.  Philadelphia    Water  Depart- 
ment. ' 
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Adirondack  Park  Agency  Act  (New 
York) :  50 

Administrative  Procedures  Act:  398 

Advisory  Committees 
Citizens  (CE.Q) :  m 
On  Alternative  Automotive  Power 

Systems :  ^>01 
On  Predator  Control:  187 
/\J    On  Reactor  Safeguards:  374 

AFI^CIO:  157,  150 

Agency  fo^  International  Develop- 
ment: 256,  436 

Agreement  on  Cooperation  ia  the 
Field  of  Environmental  Protection : 
456 

Agriculture,  U.S. 

Inputs,  1950-1972:  343 

Production,  1940-1972:  344,  345 
Agriculture  Department 

Herbicide  use:  392 

Mining  in  national  forests:  206 

Pesticides  in  chickena :  161 

Sec  also  Forest  Service. 
Agriculture  and  Consumer  Protection 

Actof  1973:  182,  191,  206 
Air  Pollution 

Abatement,  cost  estimates:  175, 
223.,  224 

Development  and :  3 1-34 
At?  Quality 

Ambient  air  quality  standards:  117 

Ambient  air  quality  trends:  258- 
280,  363-365 

Continuous   air  monitoring  pro- 
gram: 258,  260,  273,  274 

Emissions  trends:  258,  361,  362 

Eriergy  crisis  and:  277 

Federal  agency  juri<:Hirtion :  522, 
525 

Federal  budget  for  health  research 
in:  118 


Air  Quality— Continued 

Health  and:  200  -  ' 

Methodology  problems:  279,280 
Responsibility  for:  117 
SignifWant    deterioration     issue : 

130-131 
Studies :  1 1 7  / 

Alaska:  191,  192 

Alaska   Native  XJIaitiw*'  Settlement 
Act:  392 

Alaska  Pipeline:  44,  106,  107,  373 

Aldrin:  160,  322,487 

Aluminum:  137 

Amchi'tka,  Alaska:  400 

American  Association  for  the  Ad- 
vancement of  Science :  209 

American  Society  of  Planning  Offi- 
cials: 22,489 

Antarctic  Treaty  of  1959:  449 
.  Appalachian  Regional  Commission : 
23,489 

Appalachian  Trail:  201 

Arab  Oil  Embargo.  See  Energy. 

Architect  of  the  Capitol:  391 

Armco  Steel  Corp.:  153 

Army  Corps  of  Engineers 

Impact  sti^tements  and:  389,  391 
NEPA  and:  387 

O^^ean  dumping  control:  149  * 
Solid  waste  disposal:  172 
Water  purity  study:  153 

Asbestos:  152,  157,  158 

Association   of  Bay  Area  Govern- 
ments: 55 

Aswan  High  Dam:  458 

Atomic  Energy  Act.:  151,  374 

Atomic  Energy  Commission 

Calvert  Cliflfs'  case  and:  375,  376, 

377  ^. 
Energy  research:  95 
Licensing  procedures :  109 
Liquid  metal  fast  breeder  reactor: 
166,  392 
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Atomic  Energy  C*ommiosion  Con. 
MERES  and:  m 
NEPAand:  374,375 
Radiation  e«p,';5urc  otandards: 
163 

Retrievable  Surface  Storage  Fac  il- 
ity: 166 

Atomic  Power.  See  Nuclear  Energy 
Atomic  Safety  and  Licensing  Appeal 

Board:  374 
Auotralia:  400 
AutomobileQ  • 

Changefl  in  class  of  new  car  sales: 
103 

Development  and:  33/34 
Em  ins  ions 

Catalyst  technology :  125,  126 

Change  iix:  273 

Control  of:  1 25 

Standards  for:  125,  126 
Energy  crisis  and  pollution  from: 

277 

Fuel  economy:  126,  128  * 
Major  pollutants  from:  270-278 
Urbanization  patferns  and:  12,  17 
Voluntary  labelling  and :  101 


B 


Battelle  Columbus  Laboratory:  484, 
485 

Battelle  Pacific  Northwest  Labora- 
tory: 166 

Birds.  See  Wildlife. 

Bitterroot  National  Forest:  380 

Boeing  707:  168 

Boston  and  Energy  Crisis :  1 20 

Boulder,  Colo. :  II 

Boulder  City,  Nev.:  45 

Bowie,  Md  :  401 

Breeding  Bird  Survey:  328,  330 

BrooTchaven  National  Laboratories : 
298 

Busterud^JohnA.  :495 


California 

Coastal  lands:  65,  67,  204 
Development  and  water  supply : 

19,  63,  67 
Environmental  Quality  Act,  403, 
404,  405,  4^-408 

♦  Geothermal-tmergy :  111 

Calvert  Cliflfs:  375-377 

CatnpaiRn  Clear  Water  v.  Train :  146 

Canada 

Environmental   cooperation  with 
U.S.:  454-456 


Canada  -Continued 

(iarrison  diversion  project:  400 
Impact  statements:  400 
Land  banking:  60 

Canadian  Wildlife  Service:  328 

Cape  Canaveral,  Fla. :  27 

Capital  Cains:  29,  30 

C:aH)on  Monoxide:  272-278 

Carcinogens:  152,  153,  158 

Channel  Islands  National  Monu- 
ment: 326 

Chase  Econometric  Associates:  4'91 

Chester  County,  Pa.:  57  ' 

China:  255 

Chlordane:  320 

Citizens  v.  Brinegar:  397 

Citizens'  Environmental  Council  v. 
Volpe:  397 

City  of  Roswell  v.  New  Mexico  Water 
Quality  Commission:  408,  409 

Clean  Air  Act 

Auto  emissions:  125 
C6st  of  implementing*  1 76^ 
Impact  statements  and :  388 
Proposed  amendments  to:  131 
6trip  mining  and:  114 

Club  of  Rome:  305,492 

Coahoma  Chemical  Co. ;  162 

Coal 

Conversions  to :  1 24 
Expanded  use  of :  121 
Federal  coal  leasing:  114,113 
Intermittent  control  systems:  123 
Research  and  development  in :  113 
Stack   gas  cleaning   technology : 

12UI23 
Statistics  on:  112,354-55 
Strip  mining:  114,  115,  116 
Supply  studies:  122 
Coast  Guard:  172 

Coastal  Zone  Management  Act  of 

1972:  50,  203,204 
Coastal  Zones:  49,  203,  204 
Goliform  bacteria:  286,  287 
Colorado:  33,  109 

Colorado  River  International  Salinity 
Control  Project:  392,  400,  453, 
454 

Columbia,  Md.:  10,59  " 

Commerce  Department:  392 
Q  Committee   on   the   Challenges  of 
Modem  Society:  461,462 

Community  Health  and  Environmen- 
tal Surveillance  System:  266,  268 

Concorde:  169 
'  X!2ondominiums :  29 

Conference  on  Marine  Pollution:  444 

Connecticut:  405 

Conservation  Foundation :  489 
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Conservation  Society  v.  Secretary: 
397     ^  • 

Consolidated  Edison:  120 

Consultative  Group  on  Interna- 
tional Agricultural  Research: , 447 

Consumer  Product  Safety  Act.  151 

Consumer  Product  Safety  Commis- 
sipn:  154  *  ^ 

Continental  Divide  Trail:  201 

Convention  for  the  Preservation  of 
'    Antarctic  Seals:  449 

Convention  for  the  Prevention  of  . 
Marine    Pollution    from  Land- 
Based  Sources:  443 

Convention  on  the  Continental  Shelf: 
445,  446  > 

Convention  on  Fishing  and  Conser- 
'    vation  of  the  Living  ResQurces  in 
the  Baltic  Sea  and  the  Belts: '443 

Convention  on* International  Trade 
in  Endangered  Species  of  Wild 
Fauna  and  Flora:  i5b4^  399,  432, 
448  .  / 

Convention  •  on  the  ^  Prevent!^  of 
Marine  Pollution  *  by  Dumping 
Wastes  and  Other  Matter:  399, 
441,  444  ^ 

Convention  for  the  Protection  of  the 
Baltic  Sea  from  Pollution:  443 

Cooperative  Extension  Service:  487 

Cooperative  PrograAi  on  Natural  Re- 
sources :  458 

Copper:  138,  306 

Cost  of  Living  Council :  86 

Costs  of  Pollution  Control 
Calculation  of:  219-222 
Capital  expenditures  by  business 

for:  227-238 
Distribution  of :  177  9 
Distribution  of  income  and:  485, 
486 

Explanation  of : .  1 76 
Impact  of:  177,  1^8 
Incremental  costs  estimates:  173- 
175 

Problems  W  projection  of:  222, 
223 

Total    expenditures    by  sector: 
220-221 

Costs  of  Sprawl:  6,  8,  9,  \2,Af,  20,' 

21,  488-489 
Council  of  State  Governments:  402 
Council  on  Economic  Priorities:  1 14 
Council  on  Environmental  Quality 
Advisory  conunittees  to:  579-582 
Committee    on    Ecological  Re- 
search :  204 
Energy  projections :  1 04  ^ 
F.uel  economy  project:  491,492 


Council  on  Environmental  Quality — 
Continued 
Half  and  Half  Flan:  104-05,475- 
•  76 

Land  use  controls^ study:  49 
Oil  variance  studies:  1 20 
Leisure  homes  study :  22-25,  489- 
90 

MERES  energy  model:  290,  476- 
479 

Organization  and  staff:  495-497 
Outer  continental  shelf  study:  93, 

107,J08,  467-75 
Pesticide  studies :  3 1 9,  486-87  " 
RGSouirce  recovery  study:  131  _ 
Responsibility  of:  239 
Stormwater  runoff  studies:  480- 

482 

Superport  sjtudy:  46 

Wildlife  study:  182 
Coyotes:  187-190  * 
Creosote:  320 

Crime  rates  and  density  of  develop- 
ment: 20 


Dallas,  Tex.:  127 

Data  Resources  Inc.:  491 

DC^:  168 

DDT:  161,  162,  163 

Deepwater^*orts:  44,  46,  108_ 

Delaware:  37,57 

Delaware  River:  482 

Denmark:  459 

Depreciation  and  Development:  29 
Detroit  "River:  288,289 
Development 
Costs  of:  8-21 

Land  rights  and :  55-59  , 
Metropolitan  areas  and :  3, 5 
Opeii  space  and :  10,  1 1 
Patterns  of:  11 

Review  of  major  proposals  for:  54, 

55 

Sprawl:  8,  9,  10 

Stimulants  to  ^ 

Controlling  effect  of:  47,48 
Defined:  27,  28 
Federal  taxation :  28-31 
Pollution  regulations:  31-36 
Publjc     infrastructure  invest- 
ment: 36—44 

Transportation  and:  39-44 

Trends  in:  7 

Water  pollution  and:  34-36 
Zoning  and:  51-54  ^ 
See  also  X-and  Use. 
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185^  324, 


Dieldrin:l60 
Dissolved  Oxygen :  286 
Dow  Chemical,  U.S.A.:  102 
Duluth,  Minn. :  152 


Earth  Resources  Technology  Satel- 

Hte:  439  ' 
Earthwatch;  449, 450  .  .  .. 

*  Eastern  Wilderness  Amendment  7^<^^ 

of  1973:  199  , 
Economic  Commission  for  Europe: 

459 

Economic  Stabilization  Act  of  1973: 

95  - 
Electricity 

Price  rise  in:  101 

U.S.  consumption:  156 

U.S.  production,  energy  used :  358 
Elizabeth,  N.J.:  §9 
femergency  Energy  Action  Group; 

96 

Emergency  Preparedness,  Office  of: 
95 

Endangered  Speciei>:  184, 
325. 

5<?<?aM  Wildlife. 
Endangered  Species  Act  of  1973 :  184 
Endangered    Species  Conservation 

Act  of  1969:  184 
Endangered    Sptcies  Conservation 

Program:  185 
Endangered  Species,  Office  of:  325 
Endangered  Species  Preservation  Act 

of  1966:  184 
Energy 

Advanced  sources  of:  111-112 
Air  quality  and:  118-131 
Arab  oii'embargo :  .93,  1 1 8,  1 1 9 
CEQ  fuel  economy  project:  491, 
"492 

Conservation  of 

Future  ditlyok:  104,  105 

Past  KiGerd:  100- 104}. 

Studies  of:  104,  105 
Crisis 

Air  quality  and:  277 
.  Chronology:  94-100 

Statistics  on:  95 
Development  and:  44-47  ^ 
Federal  agency  jurisdiction:  526- 

528 

Federal  research  and  development 

budget  FY  75:  98-99 
Half  and  Half  Plan:  475,  476 
International  programs:  449,  450 
MERES  and:*298-301,  47M79 


Energy — ^Continued  ^ 

Outer  continental  shelf  as  source: 

"  93 

Potentially  recoverable  from  waste: 
137 

'President   ISfixon   on:  541-544, 
545-563 

Regional  growth  and:  44-47 
Residential  consumers  of :  15 
Resource  development ;  1 05- 1 1 5 
Resource  recovery  and :  131-137 
SEAS  and:  301,303 
Solar  energy:  111,493,494 
Urbanization  and:  15-19 
U.S.  consumption:  356-57 
Ui^opnsumption  to  prpduce  elec- 
tricity: 358 

Energy  and  the  Environment — Elec- 
tric Power:  477 

Energy  and  Natural  Reaources  De- 
partment: 95 

Energy  Policy  Office:  95,  96 

Energy  Research  and  Development 
Advisory  Council:  97 

Energy  Research  and  Development 
Administration:  95 

Energy  Supply  and  Coordination  Act 
of  1974:  121,  124',  128,  388 

Enviro  Control:  480,  481 

Environment  Fund' (UN):  431^432 

Environment    Coordinatioi^  Board 
(UN):  429,  430 

Environmental  Defense  Fund;  158, 
161,  169,  394  ^ 

Environmental  Impact  Center:  490 

Environmental  Indices  and  Klodels 
Benefits:  304 
Development:  332-334 
Ecosystems  models:  492-494 
Methodologies  for  analysis:  387 
Need  for  better  techniques:  331- 
332 

New  tools  for:  290 
Progress  in:  334 
Environmental  Law  Institute:  410 
"Environmental  Program  for  the  Fu- 
ture": 381 
Environmental  Protection  Agency 
Air  Quality 

Criteria  for  data  selection:  259 
Monitoring  networks  and  data 

b^nks:  260 
Responsibilities  for:  117 
Stack  gas  strubbers :  122 
Standard3:  117 
Environmental  analysis  methodo- 
logies: 387 
EPA  and  NEPA:  388 
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Environmental  Protection  Agency — 
Continued 
Fuel 

Auto  fuel  economy :  1 26,  1 28 
Emergency    energy  limitation 
powers:  121  ^ 
Emergency  variance  requesti: 

119,120 
Fuel  contingency  plans:  .119 
Fuel  sulfur  variaaces  and  am- 
bient sulfur  dioxide  levels: 
278 

Geographical  redistribution ,  of 
clean  fuel:  124 
Noise  guidelines:  170 
Permits 

Ocean  dumping :  149 

Point  source  disfiharge :  143 
Pesticides:  15a-62;, 
Radiation 

Exposure  standard's:  162-163 

Liquid  metal  fast  breeder  re- 

.  actor:  110 
Rodenticides:  161 
Study  programs  abroac* :  458 
Water  Quality 

Criteria:  142 

Effluent  standards:  140,141 
Guidelines  for  cost  evaluation  of 

sewage  facilities:  148 
Indices:  334 

Industrial  pretreatment  stand- 
ards: 147, 148  . 
National  Water  Quality  Inven- 
tory Report:  282 
National  Water  Quality  Surveil- 
lance System:  281-282 
Toxic  water  pollutants:  154-156 
Transportation  '  and  sewage 
study:  490 
Environmental  Protection  Tax:  29 
Europeah  Atpmic  Community:  434 
European  Communities :  434,  458, 

459  ' 
Executive  Order  11507:  173 
Executive  Order  1 1602 :  172 
Executive  Order  11643:  187 
Executive  Order  11644:  207 
Executive  Order  11738:  172 
Executive  Order  11752:  173 
Exotic  Species.  See  Wildlife.  * 

F 

Fairfax  County,  Va. :  ,37 

Federal  Aid  in  Wildlife  Restoration 

Act  of  1937:  182 
Federal    Aviation    Administration : 

168,  389,  397 


Federal  Council  on  Science  and  Tech- 
nology: 204 

Vedem\  Energy  Administration:  97, 
100,  391 

Federal  Energy  Office:  97,  120 

Federal  Environmental  Pesticide  Con- 
trol Act:  151,  158,  159 

Federal  Government 
Enyironmental  program  budgets: 
564-578 

Environmental  responsibilities: 
522-531 

Pesticide  use:  321 
Pollution  control  in  federal  facil- 
ities: 171-173 
Sewage  construction  grants:  146 
♦ederal    Highway  Administration: 
169,  389 

Federal  Insecticide,  Fungicide  and 

Rodenticide  Act  of  1947 :  159,  388 
Fed€fral  Power  Commission :  1 08 
Federal  Water  Pollution  Control  Act 

Amendments  of  1972 

Effluent  standards:  34-35 

Grants  for'  municipal  ^  treatment 
plants:  144 

Impact  statements  and:  388 

Industrial  site  locations  and :  35 

Monitoring  and :  28  V 

Municipal  wastewater :  482-484  - 

Objective  of:  142 

Wastewater    management  plan- 
ning: 36 
Findley,  Roger  W.:  387 
Finland:  459 

First  International  CoQgress  on  Ecol- 
ogy: 437 

Fish  and  Wildlife  Service:  182,  325 

Fisheries 

World  appraisal  of  fishery  re- 
sources: 450 
World  and  U.S.  commercial  fish 
harvest,  1966-72:  354 

Flood  Disaster   Protection   Act  of 
1973:  50 

Florida  Environmental  Land  and  Wa- 
ter Management  Act:  A9 

Fqqd  and  Agriculture  Organization: 
^^433,  443,  447 

Food  and  Drug  Administration :  1 54, 

Food,  Drug)  and  Cosmetic  Act:  151 

Ford  Foundation:  387 

Ford  Foundation  Energy  Policy  Pro- 
ject: 104,  114,  165,491 

Forest  Service 

NEPA  and:  378,  379,  380,  386 
Roadless  areas  inventory:  200 
Timber  management:  205-207 
Tussock  moth:  162,  163 
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Forest  Service— Continued 
Wilderness  area^ :  1 99 
Wildlife  in  National  Forests :  1 8 1 

Forestry:  1C|2,  205,  206,  34e-350 

FramewoTk  for  the  Future:  379 

Frederick,  Md.:  27 

Friends  of  Mammoth  v.  Board  of  Su- 
pervisors of  Mono  County:  404, 
•  407 

Friends  of  the  Earth:  394 

G 

Garrison  Diversion  Project:  400,  455, 

456 
Gas,  Natural 

CEQ  study:  467^75 

Consumption  statistics :  1 05 

Deregulation  of :  108 

Domestic  production  of :  105,106 

Residential  consumption:  102 
Gasoline 

Lead  content:  155 

Price  consumption  ratio:  491 

Retail  price  rise:  100,  101 

Stajtion  closings:  95 

Total  consumption  average:  102, 

ao3 

Gatcs-of  the  Arctic:  191,192 
Gateway  National  Recreation  Area: 
190 

General  Agreement  on  Tariffs  and 
Trade:  440  ^ 

Geological  Survey :  281,410 

Geothermal  Energy:  1 1 1 

Geothermal  Steam  Act  of  1970:  111 

Global  Atmospheric  Research  Pro- 
gram: ^50 

Global  Environmental  Monitoring 
System :  449 

Globsi)  Investigation  of  Pollution  in 
the  Marine  Environment:  442,  450 

Golden  Gate  National  Recreation 
Area:  190 

Goodrich,  B.  F.  Co.:  153 

Great  Britain:  60»  68 

Great  Lakes  Water  Quality  Agree- 
ment of  1972:  455  " 

Greenbelt  Towns:  61 

Greenbelts:  68 

Greene  County  Planning  Board  v. 
Federal  Power  Commission:  396, 
597 

H 

Half  and  Half  Plan.  See  under  Coun- 
cil on  Environmental  Quality. 
^Hawaii:  161,405 

590, 


Hazardous  Wastes 

Disposal  of:  138,  139,  151-59 
Federal  agency  jurisdiction:  525 

Hazardous  Waste  Management  Act: 
139 

Heptachlor:  487 
Herbicides:  320 
Hexachlorobenzene:  156 
Highways,  influence  on  development : 

39-42  { 
Hittman  Assi^ciates,  Inc.:  491 
Housing  \ 

Populatioi/and :  5 

TaxpoH^and:  28,  29 

Trends  in:  26 

Zoning  and:  53 

See  also  Development,  Land'  Use, 
Urbanization. 
Housing  Act  of  1974:  398 
Housing   and   Urban  Development 

Department:  22,23,489,490 
Hurricane  Agnes :  330 
Hydrocarbons:  272-278 


Illinois:  486,  487  ^ 

India:  255 

Indiana:  288,  402,405 

INFORUM:  291 

Insecticides.  See  Pesticides. 

Institute  for  Ecology:  387,  410 

Institute  for  Man  and  His  Environ- 
ment: 407  f 

Integrated  Global  Ocean  Station  Sys- 
tem: 449 

Interior  Department 

Energy  forecasts :  1 04^  1. 10 
Energy  research :  95 
Impact  statements:  391 
National   survey  of  fishing  and 

hunting:  324 
Nontoxic   predator   control  pro- 
'  gram:  187 

Oil  shale  leasing  program:  109 
See  also  Land  Management  Bu- 
reau; Mines,  Bureau  of;  Fish 
AXid  Wildlife  Service. 

Interagency  Council  for  Natural  Re- 
sources and  the  Environment 
(Texas) :  405 

InterGovernmental  Maritime  -Con- 
sultative Organization:  444 

International  Association  of  Game, 
Fish  and  Conservation  Commis- 
sioners: ^1,  182,  185 

International  Atomic  Energy  Agen- 
cy: 437,  441 
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International  Board  of  Plant  Genetic 
Resources:  447 

International  Boundary  and  Water 
Commission :  454 

International  City  Management  As- 
sociation :  50 
International  Commission  on  Na- 
tional Parks:  448 

International  Congress  on  Environ- 
mental Education :  452 

International  Council  for  the  Ex- 
ploration of  the  Sea:  443 

International  Habitat  and  Human 
Settlement  Foundation :  432 

International  Hydrological  Decade: 
442,  450 

International  Oceaiiographic  Com- 
mission: 442 
luterhational  Planned  Parenthood 
Federation:  436 

International  programs  and  organi- 
zations (UN)  glossary:  463 

International  Reference  Centers 
(WHO):  450 

International  Referral  System  for 
Sources  of  Environmental  Infor- 
mation: 449 

International  Training  Center  for 
Aerial  Survey  and  Earth  Re- 
sources: 450 

International  Union  for  Conserva- 
tion of  Nature  and  Natural  Re- 
/        sources:  447 

International  Whaling  Commission: 
442 

Inter-Parliamentary  Union:  443 
Interstate  Land  Sales  Act:  23,  24 
Iowa:  486,  487 

Iowa    Citizens    for  Environmental 

Quality  V.  Volpe:  397 
Iron:  137,  448 
Irvine,  C^^Uf.:  59 
Irvine  Company:  407 
Israel:  400 

J 

J,  C.  Penney  Co:  102 
Jackson,  Miss.:  161 
Jarobs-Hochheiser  method:  274 
Japan:   254,  400,  442,  443,  448, 
458 

John  F.  Kennedy  Memorial  Library, 
27  ' 


Kentucky  Public  Service  Commis- 
sion: 122 
Korea,  Republic  of:  254 


Labor  Department 

Impact  statement^;  391 
See  also  Occupational  Safety  and 
Health  Administration. 
Lake  Erie:  288 
Lake  Superior:  153  ^ 
Land  and  Water  ConservaHOT\  Fund : 

191,  202  ^ 
Land  Banking:  59-61 
Land   Management   Bureau:  107, 

181,  2}W86 
Land  Rd^||^tion :  ^^25,  226 
Land  Use 

Citizen  involvement  in  decisions:  1 
Controls 

Federal  initiatives:  5Q, 
Land  banking :  59--6 1 
No-growth  and  slow-growth  poli- 
cies: 61-64 
Open  space  as:  68-70 
Planned  unit  development:  53, 
54 

Preferential  assessment:  64-68 
Rights  transfer:  55-59 
Special  purpose  districts:  53,  54 
State  initiatives  in:  49-50 
Zoning  and:  51-54  . 
Federal  agency  jurisdiction:  526- 
531 

Legislation,  by  state:  87-92 
Selected  uses,  1959  and  1969:  5 
Studies  of  sprawl:  488,  489 
Use  and  governmental  ownership : 
340 

Seey^lso    Development ;  Leisure 
[omes. 

of  the  Sea  Conference:  392, 
399,  441,  445,  446,  462 
Lead:  138,  155,  156,306 
rLeapfrogging :  5,  12  ~ 
K^^^of  Parkr Program:  190,  191 
Leisure 

Participation  in  selected  outdoor 
activities,  1960  and  1'970:  360 

U.S .    visits    to    recreation  areas 
1950-73:  359 
Leisure    Homes    and  Recreational 
Land 

By  region :  24  , 

Concentration  of :  23 

Costs  of:  25 

Demand  for:  21 

Environmental  problems  and:  25 
Owners,  characteristics:  22-23 
Planning,  need  for:  25 
Problems  of:  23,24 
Regulation  of:  23 
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Leisure   Homes  '  and  Recreational 
Land— Continued  ^  ^ 

Statistics  on:  21,23,24 

Study  of:  22^,489,490 

Taxes  and:  29 
Levittov/n,  Long  Island :  7 
Library  of  Congress:  332,  334 
Life  of  the  Land  v.  Brinegar:  397 
Liquid  Metal  Fast  Breeder  Reactor : 

97,  110 
Lonetrec  Reservoir;  456 
Lord,  Judge  Miles:  153 
Los  Alamos,  N.Mex.:  61 
Louisville  Gas  and  Electric* Co. :  122 

^  M 
t  ^ 

Molathion:  320 

Mammoth  Cave  National  .Park :  326 
Management  ^nd  Budget,  Office  of: 
9^,  162 

Marine     Environment  Protection 

Conunittee:  444 
Marine  Mammal  Protection  Act  of 

1972:  181 
Marine  Protection,  Research,  and 

Sanctuaries  Act  of  1^72:  J49,  181 
Marine  Parks  Center  (Japjui):  448 
Maryland:  l6,  404 
Maryland  National  Capital  Park  and 

Planning  Commission  v.  Postal 

Service:  395 
Mason  Act  (New  York  State):  181 
Massachusetts:  402^  404,  405,  406, 

407 

Mathematica,  Inc. :  480  ^ 

Matrix  of  Environmental  Residuals 

from  Energy  Systems.  See  MERES. 
McCluskey  Canal:  456 
MERES  (Matrix  of  Environmental 

Re^uals  from  Energy  Systems): 

?90,  298-301,  304,  410,  476-79 
Mexico:  392,  400,  453,  454 
Michigan:  402,  404,405,406^ 
Midwest  Research   Institute  :j  319, 

321 

Mine^  Area  Protection  Actl  115 
Mineral  Leasing  Act  of  1920:  106 
Minerals  and  Materials  Resources .  ' 

Defined:  305,  306 

Demand  projections :  307-3 1 1 

Economic  factors  and :  307 

Recovery  of:  314,315 

Recycling  of:  317 
•  Selected  resources,  identified  and 
hypothetical:  313-314 

U.S.   consumption   and  imports, 
1950-1972:  312,  314-317 


Minerals  and  Materidib  Resources — 
Continued  k7y 
World  and  U.S.  statistics,  1950^ 
71:  354-355  , 
Mines,  Bureau  of:  122 
Mining,  regulation  in  national  for- 
estsi  206 

See  also  Coal;  Oil  Shale.  ^ 
Minnesota:  402,404,407  .  . 
Minnesota   Environmental  Quality 

Council:  406 
Mirex:  161 

Model  State  Endangered  and  Non- 
game  Species  Bill:  1B5 

Monitoring  and  Air  Quality  Trends: 
25Q 

Monongahela  National  Forest:  380 
Montana:  33,  403,  404 
Montgomery  County,  Md.:  62,  63  *^ 
Movement  Against  Destruction  v. 

Votpe:  397 
MSMA:  320  " 
Multiple  Use-Sustained  Yield  Act  of 

1960:  378 
Municipal  Governments,  and  sewage 

treatment  plant  construction :  144- 


National  Academy  of  Sciences:  115, 

117,  142,  332,334 
National  A^rometric  Data  Bank :  258, 

260 

National  Aeronautics  and  Space  Ad- 
ministration: 439 
National  Air  Sampling  Network:  258 
National  Air  Surveillance  System: 

260,  265,  271 
National  Audubon  Society:  161,  328 
National  i^missions  Data   System:  iV" 
258,  260 

National  Environmental  Policy  Act  of 

1969  (NEPA) 
AECand:  374,375 
Agency  NEPA  procedures:  381- 

385  .  ^ 

Alask^t  pipeline  and :  106 
Environmental  indices:  331 
'^EPA  and:  388 
^  Involution  of?  372-374. 
Impact  st^^ments 

Adequacy  of:  398,  399 

Delegation  of:  396,  397 

Diversity  of:  391,392 

Government  offices  for  :  531-540 

Guidelines:  506-522 

QuaUtyof:  409,410 

Scope  of:  410,411 

Size  of:  412,413 
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National  Environmental  Policy  Act  of 
1969  (NEPA)-^ontinued 
Impact  statements — Continued 
State   requirements:  401-409, 

421-426 
Statistics:  aoa^393 
Timing  of:  411,412 
Integration  into  agency  operations: 
378-381 

International  aspects  of:  399-401 

Judicial  developments :  393-399 

Objectives  of:  371,372 

State  and  local  NEPA's:  401-09, 
421-26 

Studies  of:  386,  307 
National  Forest  Preservation  Group 

V.  Butz:  397 
^     National  Helium  V.  Morton:  39B 

National  Institutes  of  Health:  256 
National  Institute  of  Occupational 

Safety  and  Health:  153,  157 
National  Materials  Policy  Commis- 
sion: 305 
National  Oceanic  and  Atmospheric 

Administration :  172 
National  Organization  to  Assure  a 

Sound-Controlled  Environment: 

169 

National  Outdoor  Recreation  Plan: 
202 

National  Sanitation  Foundation :  334 
National   Scenic   and  Recreational 

Trails:  ^01-202 
National  Science  Foundation 

MERES  and:  298 

NEPA  guidelines:  399 

Solar  energy  program:  111-112 
National  Stream  Quality  Accounting 

Network:  281 
National   Survey   of   Fishing  and 

Hunting:  324 
National  System  of  Ecological  Re- 

serves^  204 
National  Trails  System  Act  of  1968: 

201 

National  Water  Quality  Inventory 

Report:  282 
National  Water  Quality  Surveillance 

Syatem:  281,282 
National  Wild  and  Scenic  Rivers 

System:  192,200,201 
National    Wilderness  Preservation 

System:  192-199 
National  Resources  Defense  Council 

V.  Trizin:  141 
Nature  Conservancy:  57,  58 
Navy  Department :  171,386 
Nebraska:  16  c 
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NEPA.  See  National  Environmental 

Policy  Act. 
New  Hampshire :  62 
New  Melones Reservoir:  307 
New  Mexico :  402,  408, 409 
New  York  City 

Ambient  carbon  monoxide  levels: 
277 

Greenwich  Village :  54 
Impact  statements  and:  40 1 
Oil  variance  permission :  120 

New  York  Cityv,  Train:  166 

Nitrogen  Oxides:  274,276 

Nixon,  Ricfiard  M.:  29,  93,  108,  120, 
210, 467, 541-544, 545-563 

Noatak  National  Arctic  Range:  192^ 

NoiceConUol  Actof  1972:  16?-* 

Noise  Pollution  - 

Abatement  cost  estimates :  225 
Aircraft:  167-169 
Federal  agency  jurisdiction:  525 
Products  in  interstate  conmierce: 
170 

Surface  transportation :  169,  170 
Urbanization  and:  13 

North    American    Wildlife  Policy 
Statement:  181 

North  Atlantic  Treaty  Organization: 
461,  462 

North  CaroUna:  404,  405,  406 

North  Dakota:  400 

Northern  Great  Plains  Resource  Pro- 
gram Study:  114 

Northside  Tenants*  Rights  Coalition 
V.  Volpe:  397 

Norway:  459 

Nuclear  Energy 

Accident  evaluation :  164,165 
Expansion  of:'109 
Fuel  safeguards:  165,  166 
Fusion  energy:  112 
Nuclear  wastes:  166,  167 
Offshore  power  plants:  480 
Problems  of:  109 
See  also  Radiation. 

Nuclear  Energy  Commission :  100 

Nuclear  Thefts:   Risks  and  Safe- 
guards: 165 

O 

Oak  Ridge,  T<nn.:  61 
Oak  Ridge  National  Laboratory:  334 
Oakland.  Calif. :  69 
Oakley  Reservoir:  387 
Objective  Water  Quality  Index:  334 
Occupational  Health  and  Safety: 
156-159 
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Occupational    Safety    and    Health  * 

Act:  151,  150 
Occupational    Safety   and  Health 

Adminiot  ration :  154,  156 
Oceans 

Dieposal  of  waste  in,  1973 :  150 
Dumping  permits:  149,  150 
Federal  agency  jurisdiction:  523, 
524 

International  programs:  441-446 
Regional  marine  programs:  443, 
444 

OCS.  See  Outer  Continental  Shelf. 

OCS  Oil  and  Gas — An  Environment 
tal  Assessment:  478 

Office  for  the  Sahelian  Relief  Opera- 
tion: 437  ^ 

Off-Road,  Vehicles  (ORVS) :  207- 
209. 

Oil 

GEQ study:  467-475  , 
Conversion    to    coal  variances, 

1973-74:  121 
Dbmestic  production  of:  105 
Emergency  variances,  1973-1974: 

•120 
Hea^ng  oil 

Consumption:  102,  105 
Contingency  plans:  119  ' 
Price  rice:  100 
International  programs:  444 
Spill  probabilities:  472,  473 
Oil,  Cheimcal,  and  Atomic  Workers 

Union:  158  ? 
Oil  Shale:  33,  109,  391,  392 
Ontario,  Canada:  209 
Oregon:  50 

Organization  for  Economic  Coopera- 
tion and  Development:  401,  434, 
440,  441,  460,  461,  462 

Organization  of  Petroleum  Exporting 
Countries:  95 

Outdoor  Recreation  Bureau:  201 

Outer  Continental  Shelf 
CEQ  study:  107,467-^75 
History  of:  107,  108 
Regional  growth  and:  46,  47 
Reserves  and  resources,  estimate 
of:  107 

P 

Pacific  Crest  Trail:  201 

Pacific  Gas  and  Electric  Co. :  111 

Pacific  Northwest  Laboratory:  483 

Paper:  138 

Parathion:  160 

Parks  and  Wilderness  Areas 
Areas  proposed:  103-98 
Off-Road  vehicles:  207-209 


Parks  and  Wilderness'  Areas — Con. 

Programs  for:  190-204 

Roadless  areas:  200 

Wilderness  programs :  1 92-200 

Youth  and  volunteers  in :  202,  203  ^ 
Pentachlorophenal :  320 
Permanent  Interstate  Committee  on 

on  the  Sahelian  Drought:  437 
Pesticides 

Assessment  of  damages  from:  317, 
318 

Chemical  flow  analysis:  318,  319 

Commercial  flows:  319-321 

Environmental  flows:  321 

Estimated  use:  319,  348 
By  farmers:  320 
By  nonfarm  sect9r8:  321 

Federal  agency  jurissliction :  525 

Federal  Government  use:  321 

Field  reentry:  158,  159 

Implementation    of  legislation: 
159,  160 

Production,  1967-71:  346,347 

Studies  on:  321,486,487 
Petaluma,  Calif.:  63 
Peterson,  Russell  W.:  457,  495 
Phenols:  285 
Philadelphia,  Pa. 

Ambient  sulfur  dioxide:  277 

Mass  transit  and:  44 

Mill  Creek  Valley:  57 

Oil  variance  permission :  1 20 

Sewer  development:  37 

Urban  development,  1950's:  4 
Philadelphia  Electric  Co.:  120 
Philippines  population:  246 
Phosphates:  288,  289  .  , 

Phosphorus :  493  ' 
Planned  Unit  Development  (PUD)  : 

53  s 
Plutonium:  165 

Pollution  Control.  See  Costs  of  Pol- 
lution Control,  Air  Pollution,  Wa- 
ter Pollution. 

Pollution  Profile:  334 

Population,  U.§. 
Characteristics  in  2000:  ?52 
History:  249-251 
Living  preferences  of :  20 
Projections:  251,  252 
Return  to  central  city:  71 
Shifts  in:  3,  5 

Suburban  and  housing,  1960  and 

1970:  5 
Population,  World 
Concern  over  growth  rates:  254, 

255 

Control,  need  for:  255-257 
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Population,  World  -  Continued 
Developed  vs.  developing  nations; 

243-2^9 
Food  supplies  and:  ;i48,  249 
Growth  rates  in  countries  v/ith  na- 
tional population  control  pro- 
grama:  256 
Reducing  growth  rate:  252,  254 
Trends  and  statistics:  239-49,  336- 
39 

United  Nation^  programs :  434, 

435,  436 
Urbanization  and:  247,  248 
World  Population  Conference:  462 
Zero  population  gjrowth :  242 
See  also  Urbanization.  \ 
Portland,  Ore.:  277 
Potomac  Heritage  Trail :  201 
Preferential  assessment.  See  Taxes. 
President's  Advisory  Panel  on  Timber 

and  the  Environment :  205  ' 
Predator  Control:  187-190 
Project  Independence:  96, 112,  2$0 
Protocol  Relating  to  Intervention  on 
the  High  Seas  in  Cases  of  Marine 
Pollution  by  Substances  Other  than 
Oil:  444 

Public  Health'  and  Welfare  Criteria 

for  Noise  X  170 
Puerto  Rico:  402,406 
Puget  Sound:  455 
Pyrolysis:  133 

Q 

Quiet  Revolution  in  Land  Use  Con- 
trol: 49  ' 

R 

Radiation 

Abatement  cost  estimates:  225 
Exposure  standards  and  data:  152- 
164 

Nuclear  accident  evaluation:  164, 
165 

Nuclear  fuel  safeguards:  165,  166 

Nuclear  wastes:  166,167 

Reactor  safety  study:  165 

Uranium  fuel  cycle:  164 

See  also  Nuclear  Energy. 
Ragatz,  Richard :  489 
Ramapo,N.Y.:  63 
Randolph,  John:  387 
Rasmussen,  Norman:  165 
Real  Estate  Research  Corporation  of 

Chicago:  488 
Recreation  Land.  See  Leisure  Homes 

and  Recreational  Land. 
Recycling:  317 

Regional  Economic  Commissions : 
434,  440 


Republic  Steel  Corp. :  153 
Reserve  Mining  Co. :  152 
Resource  Recovery:  The  State  of 

Technology:  131  o 
River  Inputs  to  Ocean  Systems:  442 
Rivers.  See  National  Wild  and  Scenic 

Rivers  System;  Water  Pollution. 
Ross  Dam  ( Washington ) :  455 
RvR  Consultants  of  Shav/nee-Mis- 

sion,  Kansas :  486 

s 

Safe  Drinking  Water  Act  of  1973: 
150 

Sahel:  437-439 
San  Diego,  Calif.:  11 
San  Francisco,  Calif. 

Development  patterns  in:  11 

Mass  transit  and :  43,44  ' 

Open  space  study :  69 
San  Francisco  Bay  Conservation  and 

Development  Commission :  49 
Scientific  Committee  on  the  Problems 

of  the  Environment:  451 
Seabeds  Committee:  446 
Seals:  449 

SEAS.  See  Strategic  Environmental 

A^jsessment  System. 
Seattle,  Wash.:  27 
Seattle  Light  and  Power  Co. :  455 
Set-Aside  Program:  182 
Sewers  ^ 

Effect  on  development:  145,  490 

Federal  grants  for:  146 

Needs  surviey:  145 

Public  sewerage  services,  .1860-73: 
144 

Shell  Chemical  Co.:  160 

Sierra  Club:  161 

Smithsonian  Institution:  327 

Smog:  127,  272^  £ 

Snowmobiles:  2^7,  209 

Sodium  Chlorate:  320 

Soil  Bank:  182 

Solar  Energy:  111,  112 

Solid  Waste 

Abatement  cost  estimates:  225 
Energy  recovery  from :  131-137 
Federal  agency  jurisdiction:  524, 
525 

Materials  recovery :  137,  138 
Potenti^al  recoverable  energy  from : 
137 

Projected  implementations  of  en- 
ergy recovery  systems  by  1980: 
134-136 
Sanitary  landfill,  costs  of;  132 
Spain:  457 
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Sport  Fisheries  and  Wildlife  Bureau: 
102 

Spraivl.  See  Costs  of  Sprawl;  Devel- 
opment. 

State  Department:  399 

State  Govermnenta 

Impact  otatementfl  and:  401^09 
Impact   statement  requirementa: 

421-426 
Land  use  control  actions :  49,  50 
Land  u^e  legislation:  07-92 
Preferential  tax  assessment:  6^k68 
Review  of  major  development  pro- 
posals: 54^  55 

Steel:  137 

Stormv/ater  Uunoff 
CEQBtudyof:  400-^02 
Highway?  and :  39 
Nonpoint  pollution :  36,  148 
Urbanization  and:  13 

Strategic  Environmental  Assessment* 
System    (SEAS):    290-97,  301, 
303,  304 

Strong,  Maurice :  429,  452 

Student  Conservation  Program:  202 

Sulfur  Dioxide:  ^9,  267,  26fi,  271, 
272,  277 

Sulfur  Oxides:  117,110,267 

Suspended  Solids:  205 

Siveden:  60,246,  256,459 

Systems  Research  Center :  492 


2,4-D:  320 
2,4,5-T:  161 
Tacoma,  Wash. :  62 
Taiwan:  254,  255 
Taking  Issue:  55-59 
Tasmania:  400 

Taxes,  effect  on  development:  28- 

31,64-68 
Teheran  Agreement  of  1971 :  95 
Texas:  402,  405 

Third  Ministerial  Conference  on  En- 
vironmental Policy:  457 

Timber:  205-207 \^ 

Toronto,  Canada :  43\ 

Total  Suspended  Paniculates:  259, 
261,262,264,  265, '266 

Total  Urban  Water  Pollution  Loads: 
The  Impact  of  Stormwater:  482 

Toxaphene :  1 59 

Toxic  Substances  Control  Act:  151 
Xoxic  Water  Pollutants:  Bl-54 
Trails.  See  National  Scenic  and  Rec- 
reational Trails. 
Trans-Alaska  Pipeline  Case:  394, 
403 


Transportation 
Control  plans:  129 
Developjnent  patterns  and:  33,  34, 
39-42 

Federal. agency  jurisdiction:  526 

Major  pollutants  from:  270-270 

Noice'from:  169,  170 

Study  of  secondary  eflfects  of:  490  ' 
Transportation  Department :  389, 

392 
Turkey:  156 
Tussock  Moth:  162,  163 
Tv/in  Cities* Metropolitan  Council: 

49 

U 

United  Nations 

Glossary  of  international  programs^ 

and  organizations:  463 
Organization  chart:  430 
Organizations  in  human  settlement 

field:  434 
Population  programs:  434-436 
Sahelian  drought:  437-439 
Support  programs  in  the  environ- 
ment: 451 
Trade  and  technology  programs: 

439,  440 
World  Population  Year:  240 
United  Nations  Environment  Pro- 
gram (UNEP) 
Environmental  management  pro- 
grams: 450,451,452 
History:  427,  429,  431,432 
Institute   for  Training  and  Re- 
search: 451 
Land,  water,  and  desertification 

programs:  436-439 
Marine  programs :  441-446 
Nature    conservation    proCTams : 

446-449  \ 
Organization    of  environni^tal 
programs:  429 
United  Nations  Fund  for  Population 

Activities^t  430 
United  Nations  Industrial  Develop- 
ment Organization :  440 
United  States.  See  under  Energy, 
Land  ^Use,    Population,  ^^nited 
Nations    Environment  Program, 
and  various  entries  under  Federal. 
Urban  Land  Institute:  489 
Urbanization 

Automobile  use  and:  12,  17 
Cities  over  1  million:  247 
Development  patterns  and  pollu- 
tion levels:  14,  15 
Energy  costs  and :  15-19 
Environmental  costs  of:  12-15 
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Urbanization— Continued 
Nobe  pollution  and:  13 
Population  shifts  and :  3,  5 
Recent  patterns  of:  6 
Social  costs  of:  6, 19,20 
Trends  in:  26 

Sec  also  Population,'  World  and 
U.S. 

tJSSR:  442,  443,445,  456 
Utah:  109 

V 

Vinyl  Chloridte:  153,  154 
Virginia:  24,  392,405,  406 
Volunteers  in  the  National  Forests: 
203 

Volunteers  in  Parks:  Zp2 
W 

Washington,  D.C.:  27,42 
Washington  State:  402,  404,  405, 
406 

Wat*r  , 
Major  U.S.  waterways :  203 
Use,  by  category:  341 
Use,  by  region:  342 
Water  Pollution 

Abatement  coats  estimates:  175, 

224,  225 
Development  and:  13,34-36 
Effluent  standards:  140,  141,  142 
Major, waterways:  reference  level 

violations  1963-1972:  206 
Municipal  wastewater  treatment 

studies:  402,404 
Nonpoint  sources:  36,  140,  149 
Permits  for  point  source  discharge 

of  pollutants:  139,  140,  143,  144 
Phosphaf^ control:  200,  209 
Seasonal  trends  in:  287 
Toxic  pollutants:  154-156 
Wastewater   treatment  facilities: 

148 

See  also  Sewers. 

Water  Quality 

Drinking  water :  150 
Federal  agency  jurisdiction:  523 
Indices  for  measurement  of :  334 
Methodology  problems :  284 
C'       Problems  of  assessment:  280 
Trends:  284,  285,366 
See  also  Environmental  Protection 
Agency. 

Weather  Modification:  523 

Weinberger,  Caspar  W.:  435,  436 

West  Germany :  400,  458 

West  Michiga^i  Environmental  Ac- 
tion Council:  161 


Whales:  442,443  ^ 
f^ho  Bears  tjie  Cost  of  Pollution  Con-^ 

irol?:  486  ^ 
Wholesale  Price  Index,  1960-1972: 

358 

Wilderness.  Sec  Parks  and  Wilderness 
Areas. 

Wilderness  Act  of  1964:  192 
Wilderness  Society:  394 
Wilderness  Society  v.  Afojtg/i;  394 
Wildlife 

Data  on:  179, 181 

Deer:  183  i 
Endangered  species:  184-85,  326 
Exotic  species :  185-107 
Extent  of  threat  to :  325 
Federal  agency^ jurisdiction:  524 
Funding  for  management  of:  179 
Importance  of  habitat:  182-184 
International  programs:  446-449 
Monitoring  capabilities:  323,  327- 
331 

Nonconsumptive  uce  of:  324 

Restoration  methods:  326 

Species  indicators  of  environmen- 
tal quality:  328 

Trends  in:  181 

Water  quality  and :  326 
Wildlife  Management  Institute:  181 
Wildlife  Society:  181      ,  ^ 
Willard,  Beatrice  E.:  495 
Williamson  Act  (California) ;  65,  67 
Wisconsin:  57,402,404 
World  Environment  Day :  452 
World  Food  Conference:  436,  462 
World  Food  Program:  437 
World  Forest  Appraisal :  450 
World  Forest  Inventory:  437 
World  Health  Organization:  244, 

433 

World  Heritage  Trust:  449 
World  Population  Conference:  435- 
436 

World  Population  Plan  of  Action: 
436 

World  Population  Year:  434-436 
World  Weather  Watch :  450 
World  Wildlife  Fund :  448, 45 1 
Wyoming 

National  Forest:  380 

Oil  shale:  109 


Youth  Conservation  Corps:  202 


Zinc:  306 
Zoning:  51-54 
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